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CHAPTER 1

AN 4= =
ITSINE
AR RS B, CPython b & i i 017 5 FF5 .
HASEIA A7 T e A AR TH] . PN implementations .
1.1 21T
i ) Python I, W DAFEE N ST R :
[python [-bBAEhiIOPgRsSuvVWx?] [-c command | -m module-name | script | - ] [args] ]
R DL ) 2 SR Bl I R AT A -
[python myscript.py ]

1.1.1 EO®E
FRREREH: L2600 T UNIX shell, PR T 451 V8L 7 -

o P R B A tty B AR R AR, ESRE A G HITEN B 2551 EOF
CCZE R 4%, VRATDATE UNIX 4% ctrl-D B{fFE Windows % ctrl-z, Enter SEP24E BLFAF) .
HRZHMAAWEZFE, S5 tut-interac,

o MIHAZREMRERASCIER A Y, B8, F T4 ST
o MHARAZEAAE, A% FSREERG T8 42 AR AR

o I -c command WK, AT command F7R 1) Python i541] . command W DAL A TAF - BRI £
A, TR, A2 ETFAAAE Python 1547 AR R B

* il -m module-name Y I, 7 Python BiBpierh A H AR ML, FHREHA AT
X HEAT, SefptrammA, HdT.

I S A LSRR ARR TSR, I RS SHEE sys.argv B - 3535, HAI0R, BTN RN
THIITCR (sys.argv(0]) JRFRREFRIERITHFH

—-c <command>

AT command W #) Python fCHY . command W DAJg— 451847, W] A BT/ 0 R 2 41847,
Hr, pies A S i h i — .
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-m

(EH LIRS, sys.argv BEDICEN "—cm, HFLIEUHTHRMAZR sys.parh I3k (ILEHF
HRRHATE R TUZ A -

5']7,{#/[\ ﬁ'ﬁ‘$ﬁ: cpython.run_command #Fﬁﬁiﬁﬁ command,

<module-name>

1E sys.path FHRRARERIRL, LA __main_ BURPUTHHNZE.

USRI L, WA RS (cpy). BEHRA WA RN AT Python fib4, , (HASIEL
XPHCAVEIRBIER (A, RVFREEETAF - AFR) .

WA TR (Lifar 2= ma) WAavre. 6104 FRm A2 T m AR, AT <okg>.
__main_ fENTERERIAT . AT AFRERT N5 BIAS S KL 26 45 I REAR 1) H S zip SCPF
Ak B AR

O #ik

BEETIAN T I N ERURAI LA C g5 R 9 AR, RAE A3 X LR Python AEHUSCHF. H
e ARG T B pO B, B8 AT BRI SRRSO o

WREG BRI, sys.argv B ENICERFHBLRSCOFAY SE R IAR (FEE MBS SCIEIE], H oo
RN ") Hoo PEIRE, METHSRRFBANA sys.path 7Tk,

~1 BRI A] R AE PR B A N B T AR, B sys . path BEANEL S M HT H SRR S H Y
site-packages H k. JTH PYTHON* PR35S B AR W 20 o

Ve PERCIR AL S AE TN, ARIAST SR A AR o B0 time it AREHRL:

python —-m timeit -s "setup here" "benchmarked code here"
python -m timeit -h # %k BlLiEF

51 % —A~ #1514 cpython. run_module PS4 module-name.

& SR

runpy .run_module ()

Python A% A] DA B3 (0 S5 550 BE
PEP 338 -- ¥ R AR AT

TE 3.1 A B A AT SR A AR RIZAT _main_ TR
e 3.4 A B AACH: (AR SO 44 25104

MIFHERIA (sys. stdin) BEBUATS- ARIER AL SRI, (] -1
FE BRI, sys.argv BSH—I0EE ", AN, HEHHETHRMA sys.path Ik,
5| K — MW SE) HiTE cpython. run_stdin,

<script>

AT script Hif¥) Python UH%, ZSHRN (LEXTEAIRS) SCPFRGEEEAR, 810 Python SCIF. &
_main__.py PRI H S, BAE _main_ . py SRR zip S

BTN, sys.argv ISP ICRBURIEA AT P E M BIA LR

UNSRBIAS 24 FRELH AR 7] Python SCPF, MEREESCOFITTE H SR sys . path BTk, I HALIZSCIFY
fE _main_ BEHORIMAT.

TSR HIA 2 B 1) H ksl zip SCHF, WHEBIASZ A sys . path BYFFL, HAERALE AN main_ .
py CHFHAE _main_ BEHORIAT .

Chapter 1. $41T50iE
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~1 IR HRAERS R N B T A, B sys.path BEARELE Y AT H RS 0
site-packages H %, 45 PYTHON* FRIGAS f AR S 9 Z 0

%]ﬁi‘*ﬁ‘?ﬁvfggﬁFcpython.runffile3*?ﬁ$ﬁ2§§ifilenameo

& SR

runpy.run_path ()

Python RS AT DAL B i1 ) 25552 fiE

ALh A T Tﬁﬂﬂ ~i, sys.argv[0] NEFREH ("), HIEYHHFEME sys.path Ik, 1
Hh, IR ARG S, WA SIS ab 4RI S 4 (200 rlcompleter-config)

&SI

tut-invoking

TE 3.4 JA RS HE R tab ka5 i -

1.1.2 EHEIR
-2
-h
—-help
FTERTA i A7 B30 Kok B A A B i e AR FAR SR B
—-help-env
FTE Python % JERI5 AL B () A A SR J AR H
Added in version 3.11.
—-help-xoptions
FTENSEI L @ - x eI iR R B
Added in version 3.11.
—-help-all
FTE BN R FIR
Added in version 3.11.
-V
——version

i Python fiRASSFHFRI . /R BIANT

[Python 3.8.0b2+ }

FWIR v EIINY, fE 2 R, il

Python 3.8.0b2+ (3.8:0c076caaa8, Apr 20 2019, 21:55:00)
[GCC 6.2.0 20161005]

Added in version 3.6: -vv 3EI

1. %917 5
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1.1.3 H{thi%kIn

-b

T bytes B bytearray #4t°h str B K45 GmbE X B 7ERF bytes B bytearray 5§ str 83
e bytes 5 int PEATHCAC IR A HH AL . 24T 45 I (—ob) B IS4 4 -

TE 3.5 AR AACH: AN bytes 5 int AYHLEL.

25 W R TR, Python AYES AR E A pye . FHi5Z 7 PYTHONDONTWRI TEBY TECODE

——-check-hash-based-pycs default|always|never

-E

-i

PEREET IR AER) - pyc SUPFASIEIT N . 2 UL pyc-invalidation. 2434 default I, CiEEHMIA
Ve 1 5L T I A (ELAY 7 T B ZAT SO RHAR S LB TE SGHIATIRAE . 2480 always WF, P i g
FfE - pye SCUF, AR Bt E il 2 AR 5 AR AR 6 B A PRSP AT IR IR . 2430 never
W, BTN . ove SUARRFA SRS B PR SO F I TR L -

ET AR . pye SCPFITE SO 2 32 BRI .

EHfEras AR s (RS RER). HiES I pyTHONDEBUG FREGAR &R
AR IRRG EEPython &9 FX M) 520, 75 DB KF- 9 200

ZME T pYTHON* MREEAR B, AN vl e % B 1Y PYTHONPATH ] PYTHONHOME ,
T3ES P A -1 (B85 2.

HEPATZ G HE AR A
O 1 BETURAE R AL — G 00 R A S AR
o YRV SE DS EEA
o MEHT - BRI
o T -m I
ZHBXBIELE sys . stdin HIE—NRuGHH2)EE) . PYTHONSTARTUP LIRS
AT, BAHR SRR, KAe R mal ek . 0 pyrroNINsPECT,

AR S EEZ AT Python. SRR £, P Fl-s 35

TER BT sys.path BN & A ITE H SN 55 H P11 site-packages H k. A5 PYTHON*
PRI AS AR S 2 o T T DA N B 14— 25 A R o ARF 1 F P AR RS

Added in version 3.4.

FEW assert 1B A AR A __debug_ IMEAE NSRS . IHE - pyc IR Z AT .opt-1
P B G (bytecode) WCH-44 (0 PEP 488)., {524 PYTHONOPTIMIZE,

TE 3.5 WA S LS : 4K Hl PEP 488 23 . pye X4 .

e -0 MBS &7 SO EAr . M TE cpoye §RA ZHIRIN copt-2 K ¥ C 4% S
(bytecode) W) 34844 (Z I, PEP 488),

e 3.5 JUA KA AS B fKHfs PEP 488 214 . pye SUMF4 .

-P
NI B A BTIEAN L RIS sys.path:
* python -m module fir&47: NEMIN Y HI LAEH &
6 Chapter 1. $41T50iE
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-q

=]

-u

-V

» python script.py Ar&4T: REMPIBIABIAEH . MRR—ASHER, MR
.
« python -c code fll python (REPL) f47: REMHIZSFAES , AR Mol TAEH .
BIE S pyrHONSAFEPATH AN DAK -E Fl- 1 (FRES) 2.
Added in version 3.11.

RIAAE 22 HA R AN S 7R ORI AR5 B
Added in version 3.2.

Turn on hash randomization. This option only has an effect if the PYTHONHASHSEED environment variable is
set to anything other than random, since hash randomization is enabled by default.

TEZ HI AR ) Python H, IEEI 22 J MG A BEALIE , DARFFAFER AT I M R I __hash__ () {E/H]
AR RELE Ik B EAHERA Python JERR ARFORFFEE , (Hi2HE HA GRS Python
PERERIE AR A AT -

WA AL BFEET X RS D B 4 A5 DR 46 IR 95 B P2 BB 3r, X Ahda AR T #4038 dict 7E
FINTE L R IPERERD O(n?) SE 24 . 1527 http://ocert.org/advisories/ocert-2011-003.html T i1 .

PYTHONHASHSEED FRVFR VA s P T 25 i 15 B — A [ L.
Added in version 3.2.3.
T 3.7 WA ARSI TS 2 Tk 20

ANERF Fl P site-packages H FKIFME| sys.path,

%5 5% PYTHONNOUSERSITE,

& B0

PEP 370 -- 43 FH 'Y site-packages H 5%

B site B A ST IR T 0 miXt sys . path BERAE. WER site M EHEAMTA
WATEALX LA ANRARA B L BT site.main (),

i stdout Al stderr JFi A B 25w, MR IRT stdin i FoEE M .
FVE 2 PYTHONUNBUFFERED,

TE 3.7 BRAS % A=A 0 stdout F stderr i E SCAS 2 PRAEASE FH 250

FFRTER IR AR IS A T I — 205 R, Rnsiomaki ity GO s B AR ) . M4 v
(—vv ) B, RSN ST —FEE . BRI F BB a4 dk.

1E 3.10 HUA K AASH: 1 site BEHLI] ARG BIRF AL BAY ol S BEARAN . pen SO

Z3[R] PYTHONVERBOSE

-W arg

AL L. Python (OB LIIRUKF 25 (5 AT HIE) sys . stderr.

TR B BB R S B T A A I T R i 8t i A 4 (B (2 AE BN O > 2
AR e {5

1.1.

8
4

|
~


http://ocert.org/advisories/ocert-2011-003.html
https://peps.python.org/pep-0370/
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-

-Wdefault # GMREAMEELE K
-Werror #HBARE

-Walways # R L

-Wall # 5 -walways #H [d
—Wmodule # BANERBEREE K
-Wonce # &/~ Python #FEELE — %
-Wignore # R

L

action £ W MR ZAEATHE , RS ST GEM AR, B0, -wi 5 -wignore .
SERISHAT:

[action:message :category:module:lineno

DFBUCETAE: B E FE AT AR . BIil, -w ignore: :DeprecationWarning 20 iy
1 DeprecationWarning 545,

action BN L TIA, A FGE HF VUi HR S B 5

message 7B SR E A EAHTE:; AR RNE.

category “F-Br 5L HIMICEL (DeprecationWarning % ). WAMUENIE4L s R B L bR E 1
FRRA M LA T2,

module FE VSR 2 (SE3ERE) BIHAFR; XFRUCHALE R/ NS U .

lineno “FEZ VLR TS, Hrb O ILELETATTS, MY THE TIT5

AT DAZE 22 A - 3T 5 24 B A A BUVL L B 2 e i, AT I e — S VC R I A 4. IR
V- PR 20 (R, FEMR S — AR, ST — & TRR W &S E ) .

e fE AR ] A pyrHONWARNINGS FRIGAR Rk, 0] AFE Python ¥ H | warnings il
PEAT¥E R . BN, warnings.filterwarnings () PRACR] X285 B A IE )R GA .

12 i warning-filter /1 describing-warning-filters | it 55 22 4077 .
-X

BRI SR 4T, PASRVFE AR Unix B 4! emd. XIE T DOS & @B ARHATE -

PR T2 A BARSC I & J@ 50, CPython H HiE X T N2 w] H M :
e -X faulthandler ¥J5 ] faulthandler, Hi§%[# PYTHONFAULTHANDLER,

Added in version 3.3.

+ -X showrefcount WJ7ERE/FEEW M BFEA B AR G B G, St By g A
FNAEHAE . X HGE TR A
Added in version 3.4.

+ -X tracemalloc ffi ] tracemalloc #i)5 5%l Python NAEAECAIIRER. FEERIAE LR, H
A B i 2 PR AR IR R R (5 8 . A -X tracemalloc=NFRAME 3K & 3 FR 2 7]
NFRAME WiHJIREE . 7527 tracemalloc.start () fll PYTHONTRACEMALLOC | fRIEIS

Added in version 3.4.
o -X int_max_str_digits ff fl ¥ B H F AP R K ERH. 5N H S H

PYTHONINTMAXSTRDIGITS,
Added in version 3.11.

o -X importtime WIRFFIRFAFERIWNIE] . B BRI FR, Bitan (BERERSTA)
A GitE] (HERRmER A ) R TN B E 2 KRN AT h T Re 2 A . SRR

python3 -X importtime -c 'import asyncio'. JiZ N PYTHONPROFILEIMPORTTIME,

Added in version 3.7.

8 Chapter 1. $41T5ME
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* -x dev: G Python JF &M, FIALERINGG 0T B & SBGEITHBE T RHG A . 757

2% PYTHONDEVMODE
Added in version 3.7.

o —x ut£8 J& ] Python UTF-8 Bizl, -x ut£s=0 ¥f & Huzk F Python UTF-8 it (R {fi7E %kt
V%S H s A . S pyTHONUTFS,

Added in version 3.7.
+ -X pycache_prefix=PATH SVFHF .pyc LB ALAGE H S RREIIHFATRE, A 2 AR .

% W, PYTHONPYCACHEPREFIX o
Added in version 3.8.

e -X warn_default_encoding issues a EncodingWarning when the locale-specific default encoding
is used for opening files. See also PYTHONWARNDEFAULTENCODING.

Added in version 3.10.

¢ -X no_debug_ranges &35 FITEMRIG NI S A FGRIBAMIEE S (GRTT. FFIRS WAL =
SER YRS ) W3R £ P52 MWL 26 o SXHE 7R B/ MR AR RS X4 pye SCHRHEA HI AL T
AT R RS s B s B e AR AN A I S A B AR R . 91 2] PYTHONNODEBUGRANGES
Added in version 3.11.

e —X frozen_modules Eﬁ%E,'{}ﬁé*ﬁﬂ%%%\%%&%)\mﬁﬁﬂﬁ%lﬂ%o {E/"ﬂ on %%Eﬂ])ﬁ
B AT of f RN BN Z M. Q1R 2 %% M Python (IEFEBL) WERIA N on. I
RREF Ko (HTHEAEKZIT) WEIAH off. #H¥EE importlib bootstrap Fil

importlib_bootstrap_external {;ﬁ?ﬁ*ﬁﬁ%ﬂ%%%ﬁ{ﬁﬂq, Eﬂfﬁlﬁﬁ:ﬂﬁﬂ?%ﬂiﬁj’ﬂ off, %ﬁzf
2[R PYTHON_FROZEN_MODULES,

Added in version 3.11.
o -x perf X)X} Linux perf PEREAITARAISCHE. SIRMAL T ML), pert PEREHTAVRFAE

44t Python WA o BLETU(LAERLLE -5 F AT MAE Y4 5l RGA SR O R A AT =R
BRANE N o, 155 pyTHONPERFSUPPORT Al perf_profiling .

Added in version 3.12.

o -x perf_jit RfJF XX} Linux pert 1 GE/#7 4% (1) 32 F5 I il 7 DWARF SZHF. S#{LT
HWHEI S, pert 4G M8 K BE W% (1 HH DWARF {5 & ok fit 45 Python ¥ F. I3 T (L 7E
FLOSE &5 bR MAE 24 B RS R 0L RN A 3. BROAE A o, 11 & 7

PYTHON_PERF_JIT_SUPPORT Fil perf_profiling,

Added in version 3.13.

e —X cpu_count=n 4%‘ E _%_ os.cpu_count (), os.process_cpu_count () %l]

multiprocessing.cpu_count (). n M\fﬁj(:f‘ %ﬂ: 1, Jﬂﬁlﬁlﬁﬁ‘ﬂ: aﬁ‘ﬁ?% FE ﬁ?ﬂ %/l\%i%%
G CPU BRI H PRI RA AL . J737ES W pyrHOoN_cPU_cOUNT, W n A default,
MR 2% 78 S AT AL

Added in version 3.13.

s -X presite=package.module F§H— PRI Y site BHPATZHIPAK __main_ BIHLFE
EZHPFA . WL, X MFARBIARE _ main_ o JEIE T2 54E Python #]#H1k
BIE LA T AR« Python F5 %820 38X 452 X 44 42 LRI A BEAFAE . 73S [ PYTHON_PRESITE,

Added in version 3.13.
o X gil=0, 1 SR HIZEHBURH GIL. &8 0 (VFERLE T ——disable-gil WM _ERT .

W2 pyTHON_GT1 F whatsnew313-free-threaded-cpython,
Added in version 3.13.
B AVHEAMERMEIFHET sys. _xoptions FFHREZIGX (A
Added in version 3.2.
T 3.9 MR K HEZAEH: B[R T -X showalloccount 3T,

. WRAT 9
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TE 3.10 AR RAEASTE: B8 T -X oldparser PET.

1.1.4 E=HIEeE

Python fRE g ERIA DL T B M FE R 39 590 1024 SR [ 30045 BB Y B 0 i i o o OeA T Tl R AN
[ ) BRI A e Sfe A i

FIAEEAS B TERM BER dumb K525 B4,

WIRBE T FoRCE_COLOR AR B, W F5iE TERM AUME MATEG BH R (. X358 T A8 T & e
k2l R ANSLEE TSR CL R4 .

AR E T no_coLor FREEAR i, W Python 754y H H &% I T (4 . A F B 62 5 T FORCE_COLOR,

JIT A X S8 BRI AR g A T R R AR W 6 5 . ZEANAE Python fgREgs s il B e 5 s, T DAGE A
PYTHON_COLORS MfBEAS B, AN BT Sed =T No_CcoLoR, & MIMEFed ST FORCE_COLOR.,

1.1.5 A 34 {8 FRYFETR
-J
PREA % Tython FE .

1.2 INETE

XUEFRSAR B2 S0 Python B4, EATTRAEMATIT RZAIHALRERY , B -E B -1 BRAb. ARIELYE, 4
FAEM I i QAT IF R S B A B R E
PYTHONHOME

o A U Python I B . BUATE LT EBAE prefix/lib/pythonversion fll exec_prefix/
lib/pythonversion EF‘}E%'?, qu prefix Ml exec_prefix %Hﬂﬁ%{ﬁﬁﬁﬁfﬁﬁ@ EZI:%, Ej(i}\%‘]”ﬁ
F /usr/local,

24 pyTHONHOME R KA H R, BRESFIBFRN prefix fll exec_prefix. B NWEHIGEAN

FIHE, 5B PYTHONHOME 1K prefix:exec_prefix,

PYTHONPATH

SRS AR R kAR . BT RS S & amiy pata ] — P EZ Al os.pathsep MRHTH
SRR (B0 Unix _F 'S S 1fi7E Windows _FHZM5) . BRIAZBATEAER H 3.

b T8 H RSN, BN pyrHoNpATH 4% H AT PAG AL & 4 Python LB zip SCHF (JRACTHE 4
B o TeiEM zip SIS AY B

BOANR G B AR MO T 2038 B AR, (Il HAR 2 DA prefix/lib/pythonversion JFUf (B 0L E3CH)

PYTHONHOME), ‘B % X USINE] PYTHONPATH,

AN B SR AR RS BRI pyraoneaTE 2 BT, IEA L SCHdE ok R FERAR. BR
A AT DAY Python F2 /7 WAENAEE sys . path R THAE.

PYTHONSAFEPATH
MR — DS T, WAL HA AN LR SIS sys . path: S, -p I
TR .
Added in version 3.11.
PYTHONPLATLIBDIR
WER BRI N FAFE, M sys.platlibdir fH.
Added in version 3.9.
PYTHONSTARTUP

RN AN ARSI A B, 230 R Y Python fiy & SFER HAL A B NP /m T /R Z BBl
1o G SAES S B a2 AT BT [F]— i 4 25 18] PP gl T, DRI s SOl e AR G m]
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PAMERZ A SAG FIC R B o ARIE AT DAEX A S B R AT sys . pst Fll sys.ps2 ALY

% sys.__interactivehook__,
TR BRSNS AT K FT S cpython. run_startup .
PYTHONOPTIMIZE
AR — DA AR, B THEE -0 33, AR — DL e T2
FHE -0.
PYTHONBREAKPOINT

AR BARGEE , B2 AN R AR C— D AT AR A5 3% R N S B R
FA, BSZAA X R G sys . breakpointhook () BIERIASLBIRIZAT, J5# A 45 H N E W
breakpoint () KA. WERAKBE, BBENZETAFH, WEM Y TEH pdb.set_trace”. LA
B TFAFER"0” 252 sys . breakpointhook () HYERIASE AR M B 2 1] o

Added in version 3.7.

PYTHONDEBUG
AR B AR R — DR FAFER, B Y T a3 AR — AR, MBS T
ZRAGIE ~do
IEERIEAR B TR Python A 08, 75 DB KW Z 05
PYTHONINSPECT
AR B AR B — N AES AT, B Y THaE -1 35
UAE Bt F] Hy Python (ARG ] os . environ JAB M DATERRE P 2 25 ) 5 il A 2 A
FIR— AR SE) T F) cpython. run_stdin,
16 3.12.5 fUAR KR AASE: (4 3.11.10, 3.10.15, 3.9.20 1 3.8.20) % & T2,

TE 3.13 WA A AR AR o AR TEyEA B WA A PyREPL, FEIUHS L R pyTHONSTARTUP MAKEIAT . HF
KT,

PYTHONUNBUFFERED
AR AR N — D= TR, B S T - o I
PYTHONVERBOSE

PR BRSO — N AR E TR, B TR E v . PR B — R, eSS T
ZURARE V.
PYTHONCASEOK
WEARBE T A8 5, Python X5 28K import {54 A/NG . X ALTE Windows Fll macOS A%,
PYTHONDONTWRITEBYTECODE
ﬁ%iﬁiﬁ&%*¢%§$ﬁ$,WMm%K%%ﬁEEAﬁ&RN%Anmcﬁ#Oﬁﬁ%?
HAE —B 176,

PYTHONPYCACHEPREFIX

R E T MRS, Python FFAEHR H SRR IR AR TP B A cpye SCHF, A ER Y
_ pycache__ HFH ., XY THEE X pycache_prefix=PATH &I,

Added in version 3.8.

PYTHONHASHSEED
AR TR BB BBEA random, K6 —ANBEHUEIEA str Al bytes X G v iz BRI T

SR PYTHONHASHSEED BN — N EBUE, R0 1E A & 2 i Fh 15500 ok A= lnd 7 BEATLAL BT i 55
A2 hash() 25 5% .

ERHPR AT ERNEAZE, GImHTRRESA S BRI, 5 1F—4H python L
I

TRIERA TN —A [0,4294967295] JEFE N ) T2 HIEL . 5 BUE 0 X555 G A FEHLAL .

Added in version 3.2.3.
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PYTHONINTMAXSTRDIGITS
AR AR B — R, B S R B AR ) 4 B4 ER A KRR
Added in version 3.11.

PYTHONIOENCODING
WR WA RIS AN E, EA 5 encodingname terrorhandler 1EA N E
) stdin/stdout/stderr fiif Jfl 9% . encodingname fll :errorhandler ¥RAENE AT LTI, SHE str.
encode () HHYE UAHIA]

1T stderr, :errorhandler B/t ZN&; ALPRRRTF M 28 'backslashreplace',
TE 3.4 A K HAS T “encodingname” 54y BLAE & T HEM o

TE 3.6 A K AAS T #F Windows I, XF 138 B0 il & G X & 2006 A B T4 2 o dm s, [k
IRFEE T PYTHONLEGACYWINDOWSSTDIO. A HRIE AL B &€ ] 1) SCAF A4S TE MR 32 FL g2 1

PYTHONNOUSERSITE
AR E T AR R, Python FARLHE Al P site-packages H KUNMNIE| sys.path,

& SR

PEP 370 -- 43 i 11 site-packages H g

PYTHONUSERBASE

ESL R P EEEF, BRPEANRITE user site-packages H KPAM python -m pip install
--user ) ZHR L.

& S0

PEP 370 -- 43 ff] 11 site-packages H 5%

PYTHONEXECUTABLE
MR E T A &, W sys.argv (0] KRR A BEETTA T C izf7H BT RIS {E.
IXAXAE macOS FEMEH .

PYTHONWARNINGS
WA BT - I R — D PAES R FAFER, ESM S T 20 d8E -, JIRP)E
IR L e 2 T o R e B
I BT HEL P TR B R R BV E TG A A N FH TR iy e th i 4 (B2 R BRI 0L T & 208
R L AL

t BENRRAMLEEE K
#EBARE
D&k

# b5 PYTHONWARNINGS=always # [
t BENMRARAERESE R
# &~ Python #HBEL—KR
# AR EE

12 5] warning-filter f1 describing-warning-filters | it 55 22 4077 .

PYTHONFAULTHANDLER
MR IAEAZ BN — P IES F4F5 , faulthandler. enable () XTEE S - 24 s1GsEGY,
SIGFPE, SIGABRT, SIGBUS fll SIGILL {55248 — AL i DAFEiff Python [H| 15 H. . MRS &
S+ -x faulthandler 3BT,

Added in version 3.3.
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PYTHONTRACEMALLOC

ﬂﬂ%lﬂﬁﬁ%ﬁr RN — DRSS, WS tracemalloc BiF2IX] Python PYFE4) B TR
Bro AR I E R PRAEAE IR R0 B4 S ) B KWk BU4N, pyTHONTRACEMALLOC=1 HIRFFHK
ﬁ‘E’JTFﬁI 2 f] tracemalloc.start ( @@IT@EE%{%E\D XM THE X tracemalloc 6,

Added in version 3.4.

PYTHONPROFILEIMPORTTIME

QAR IR AR B — N RS AP, Python K2 B/RBIR B AFES: T2 KB . XN T
B X importtime I,

Added in version 3.7.
PYTHONASYNCIODEBUG
MR WA RN — DA, WA asyncio SR P
Added in version 3.4.
PYTHONMALLOC
BCE Python I F#43 Bie e A/ el 223 il 1
BCEL Python Fr il I Y A7 73 L A e -
o default: ffif] BRIANAE/TELAS

e malloc: %A I (PYMEM DOMAIN_RAW, PYMEM DOMAIN_MEM, PYMEM_DOMAIN_OBJ) fifi f§ C J&
) malloc () ER%L.

e pymalloc: X} PYMEM_DOMAIN_MEM A PYMEM_DOMAIN_OBJ I {#i il pymalloc 43 Bt &% 1M Xt
PYMEM_DOMAIN_RAW Ia{f#i F§ malloc () RR%K.

e mimalloc: X PYMEM_DOMAIN_MEM Al PYMEM_DOMAIN_OBJ I8k f# f§ mimalloc 43 EC #§ Ifj X
PYMEM_DOMAIN_RAW IH/ffi F malloc () HE%EK.

L P 1
o debug: 7E FRIAWAF AR 2 L2205 1
e malloc_debug: 5 malloc M[A/{HE S 2R T
* pymalloc_debug: 5 pymalloc #H[F{HIA LRI+ .
e mimalloc_debug: 5 mimalloc FH[EMHILSZEEVE R T
Added in version 3.6.
TE 3.7 WA S LA ST "default” 73HCAS.

PYTHONMALLOCSTATS

ﬁﬂ%u)@*/\%”ﬂ?ﬁ$ Python §7E 45K 61 H ) pymalloc X4 XI5 DA K #E 56 T Bl pymalloc
WAE D LR SE (5 R

W pyrHONMALLOC FRSEAE B KSR HIITH C MY malloc () MfCds, =i WK Python [HCE:
ANSCRf pymalloc, JHGAR SRF0E 20 .

TE 3.6 JUA S AL AR T AR i BAE o n] DARSOT TR B AT 4 1314 Python. WIRERERE N —4
A PR R AR AT TR

PYTHONLEGACYWINDOWSFSENCODING

MR N IES FRE, BAW filesystem encoding and error handler #EZRHRE 2 3.6 A 2 Wi 1HE
“mbces” F “replace M), KR B ERAE “utf-8” F1 “surrogatepass”

JX‘@W[/)LTE TH‘J‘ sys _enablelegacywindowsfsencoding () %%Hﬂo
Availability: Windows.
Added in version 3.6: ¥ Z {15 2 PEP 529,

1.2. K 13
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PYTHONLEGACYWINDOWSSTDIO

RV — D AEZSFATHT, WA BEADET 4 6 & SRS Ay . X EEIRTE Unicode FAFRAARDETE
P G R AR T4, A2 utf-8.

URARE O E 1] (B SCAFEAETE) AR AR 2] & e X WHZAL i S 20
Availability: Windows.

Added in version 3.6.

PYTHONCOERCECLOCALE

WA 0, 5 T2 Python fiy 47 B Bk F5 G H0 5T ASCI | C 5 POSIX X3 i3 B 5 1
P SRR R T UTF-8 YR A5 6.

WA AR (SRl o DAAMKME) . I G IR AF Y Lo ALy IR I A S Wik
I B8 we_crypr IR 24 5 K IE i sl 5 AR IA R ¢ DXk, Bl b ey T ASCIL 1y
POSIX X, #RJ5 Python CLIKFE NN ER AR REAIZ AT 2 Hi 2210 Le_cTypr 284 A 1) I3 e
T3 PR 3 T -

e C.UTF-8
e C.utfs8
e UTF-8

MR BB E T A F R A i —A~, WA 464k Python 3247 H 2 Hij tHRFTE 224 1 AR P oA
M Le_CTYPE BRI & o X PRER T MREES A B RIS AT T[] — o EAR v i) JH PR DX e 1
LRE (B4 GNU readline ) Z 4, B RetE - HERE LR ixX SedF R 2 B AF iz 1T Python f#RER) DA
RAEA RGN AR 2 1] C KB #1E (B0 Python H Y locale.getdefaultlocale () FAEE]
.
(O 3 B I b o i B X X ) e 48 B op — AN Kk 0 5 3l sys . stdin Hl sys.
stdout E‘.FH surrogateescape %ﬁ%ﬂﬂ:fﬁ%% (sys.stderr %Z%ﬁ{ﬁﬂq backslashreplace ﬂﬂ[ﬁl?’f
AEART A R T b —4) o X AR AL FRA T T DA I8 U pyrHONTOENCODING R i -

T E B, GRS T IR e, B Q1R 24 Python sEATHI AT IR AL ES A B fil & 5
T BB R IE A AL T 3 RS )35 B PY THONCOERCECLOCALE=warn K55 Python {F stderr
R .

EVER, R DI i i g 25 A, B LT E R B & 1 B AR, BRIA pyrronUTFS
U RAFEAE S 3T ASCIT () DR P Bl B o A2 [m] sf 455 P 3K 7 L ek DA il R ) ascrr 1
A urr-8 R RGEHE I .

Availability: Unix.

Added in version 3.7: {525 PEP 538 T f#i1% .

PYTHONDEVMODE

USRBEIRSEAE B — N AR AT, WIS S Python JF AR, SIALERCANG LU T H Y&
S FHOMHIE KIBONaA T A . XN T 3LE X dev 1T,

Added in version 3.7.

PYTHONUTF8

WRBEN 1, FF2JE ] Python UTF-8 (.

FHIECN o, &2 Python UTF-8 55K,

B EAT A A AR 2 545 5 SAEMREAR A 46 130 18] B R
Added in version 3.7.

PYTHONWARNDEFAULTENCODING

AR R B AR BN — N AR F A, A R M BN g R e, R Tk —

EncodingWarning .
142 i) io-encoding-warning 3 T 15 .
Added in version 3.10.
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PYTHONNODEBUGRANGES

WERBCE T WA, B ITEAR R P SRR OMIER R (SR1T. THRS WS S A4
fiFs ) WU B A HE O Mg . IXTERR B MY RS RTR AN pye SCIFIRMARA AL AT TE AR REds
7R [ S S A A N ) L (B

Added in version 3.11.
PYTHONPERFSUPPORT
AR AR RN AR, BB IRT Linux per £ 7347 &3 SCRF LAE Python ¥ RERZEALINE .
WRBEN o, WAL Linux pert PEREMTERSTHF -
RGN -x pert A ATHEIA perf_profiling.
Added in version 3.12.

PYTHON_PERF_JIT_ SUPPORT

AL A R BB N IS, A PR Linux per e 40 B7 2809 3045 DUGE Python 4 Fi A B e (8
DWARF {35 £kl

Wi o, WEEH] Linux pert PEREM TR SCHF .
RS -x pert_jit g ATHEIAN perf_profiling.
Added in version 3.13.
PYTHON_CPU_COUNT
ISR BLAR B N IE R EE, ERFE TS os . cpu_count () il os.process_cpu_count () fiR[E{H.
HUSF-x cpu_count AT,
Added in version 3.13.

PYTHON_FROZEN_MODULES

MR M TRAEIN on B of £, BRFHAE RS RIHUR A Z 4 ANLE] T 20 . {Eh on FIREA]
R AN of £ FRENHRFHZRS . XTI ER (IEFTEOL) BRI on T IR 0 2 AR
ﬁ\j off, 1%{{%': importlib_bootstrap %I] importlib_bootstrap_external @2**}'@:@%,5‘%%%&

i A, R ot
IS M -X frozen_modules iy 4TIk,
Added in version 3.13.

PYTHON_COLORS

UARMAZ RN 1, ARPREASIEN A R M S IR (0 REHABON o K IAT . il Iz 5
&

&
Added in version 3.13.

PYTHON_BASIC_REPL

TR IAE BABOAL B, R AN 2T % curses Hll readline H5ET Python FJREPL,
THF B A% GE i B T AT S (Y REPL .

Added in version 3.13.

PYTHON_HISTORY

B IFAS R BT R E . python_history SUPFRIALE (FERUAOLT, ERAM M EHRTHY

.python_history jCﬁ:) o
Added in version 3.13.

PYTHON_GIL

QUG A SR 1, WRE SR R H 4 R RERS Bl (GIL). R H R o RFa il 45 A GIL (752Xl
H--disable-gil ¥ #ETKE & Python).

FIES R -x gil GpA TR, ZEI e m T A &, I 2 5 whatsnew313-free-threaded-
cpython,

1.2. INETE 15
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Added in version 3.13.

PYTHON_JIT

TESCRPSRBPE BT 4% (just-in-time compilation, {IFK JIT) JIRERIHIEIAH, X AL AT DATERR
R R Sh IR HRF JIT 22 (0) s H AT (1)

Added in version 3.13.

1.2 FHiAEATE

PYTHONDUMPREFS
WSRBLE, Python KF1E 5 P RREAR 5 54 T3 A7 15 A0 R AN S T4
EFUF ] ——with-trace-refs I AL E Python,

PYTHONDUMPREFSFILE

UNSRBCE, Python RF7E 3¢ P ARRE &5 J5 15013 SR AFTG R0 AN T V00K, fif 2 PRI A0 B 4 1 A9 B A
JIEA B ST

FEHE] --with-trace-refs FJEIEI ¥ fl & Python,
Added in version 3.11.

PYTHON_PRESITE

UR MAR R BO — B, WA E AR A i A IR R BT BB AL, BITE site BRI
PATZHT, IFE _main_ BIRGEIEZ AT, I, X MR ARBERASPHEN __nain__.

X IE T 2 Python H1aR (LI IR BEAAT I ACHS o

HRA—ATHB, W package.module fEN{E, MATE import HAJHHREE.
AWMBI-X presite fp AT, ZIRIAHI LIS m T AL i

T ——wich-pydebug HEPEITORNLE Python.

Added in version 3.13.
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CHAPTER 2

2 Unix IRET~{E A Python

2.1 3R15FH %3 Python BYRFHRA
2.1.1 7 Linux &g

Python /e K Z %Y Linux EATHC L, HAECNTASNY ZAT I AR B AR (. At e R i i
RATRRA AL T REVA B LR TR A DR X ISR AT DA IR AR R G i B BT LA 1Y Python,

Xt iﬂ%?ﬁﬁﬁﬁﬂ@ Python RFUE MATERAFPE R IITE DL, AR AR AT . 1S R
AR -

& BH
https://www.debian.org/doc/manuals/maint-guide/first.en.html
}F Debian ff] 7

https://en.opensuse.org/Portal:Packaging
%I OpenSuse Jf| '

https://docs.fedoraproject.org/en-US/package-maintainers/Packaging Tutorial_GNU_Hello/
X}F Fedora F

https://slackbook.org/html/package-management-making-packages.html
7T Slackware Jf§ P4

%% IDLE
TERLEE UL, IDLE W] fER W ALIEAERIY Python 223 il .
o %fF* Debian £l Ubuntu ff] /'

sudo apt update
sudo apt install idle

o XifF Fedora, RHEL F] CentOS H

[sudo dnf install python3-idle ]

%t SUSE #ll OpenSUSE f /'

17
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[sudo zypper install python3-idle J

o %t Alpine Linux ] F:

[sudo apk add python3-idle J

2.1.2 7£ FreeBSD #1 OpenBSD _t
o FreeBSD I F, fii DA &8 md:

[pkg install python3

« OpenBSD Jil It BT LA fir -

pkg_add -r python

pkg_add ftp://ftp.openbsd.org/pub/OpenBSD/4.2/packages/<insert your architecture here>/
—python-<version>.tgz

4N : 386 I FrakEL Python 2.5.1 [# 1] i i A

[pkg_add ftp://ftp.openbsd.org/pub/OpenBSD/4.2/packages/1386/python-2.5.1p2.tgz

2.2 {33 Python

WARARAE H © 41 CPython, ¥ SCBUUAY 2 AR IR UM . AR AT DA s A A1 iR A source Be B HEATU
BT clone. (WIRARREZETTRRKN T, AR LRI clone. )

g A A A 4L

./configure
make
make install

FiE Unix ~F-5 Y82 5 2L 90 FIE R S 008 2 B IC SRAE Python IR AYR H Sk ) README.rst
BEURLE

A BE
make install AJPAZE 58k fh3E python3 RS0, R, B make altinstall A2

make install , ﬂg}ﬁ%ﬂi{%? exec_prefix/bin/pythonversion ,

2.3 5 Python #HxBIEEEFIIHF

BT AYLLRR B A; prefix Mlexec prefix YT AT H N M4 PHEE X GNU
Bt eI RERA AR S

Blan, FERZH Linux R4 L, PIERIBOAER /use .

XH/BF -
exec_prefix/bin/python3 RS AL B

prefix/lib/pythonversion, exec_prefix/ @,ﬁ*ﬁ?{ﬁ*ﬁﬁ%ﬂ’\] H %E@Tﬁﬁ{ﬁﬁ
lib/pythonversion

prefix/include/pythonversion, ﬁlf?}FZi Pyﬂunlirﬁﬁﬁﬂﬁ§/Kﬁﬂ*¥%§Eﬁ%§E@in—
exec_prefix/include/pythonversion clude CAFH) B SEITEE AL B
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2.4 ZLIf
BAE Unix _F il Python A, FEELASIAT A TALRR , it :

[$ chmod +x script }

HAEBIAR Y THRR A B — A~ Y Shebang 2. — MREFAYZEREE # 2

[#//usr/bin/env python3 }

FEAEREAS paTH I E Python fERERR. (H/Z, HLE Unix RFE B A env s, I AT BT 2R
/usr/bin/python3 Bl MRS IEE

BiXE Python 7S i [i] shell 74, 152K subprocess B,

2.5 HE X OpenSSL

L A AATRINY OpenSSL FEEM ARG FALAFM A, KRB openssl. ent UFEATSHERAT H
XK, BALT Jete Wo FERBEEATI AN RAE /ete/ssl B /etc/pki/tls o HHRE
W25 —A> cert . pem SUAFMI/E—A certs Hxk.

$ find /etc/ -name openssl.cnf —-printf "$h\n"
/etc/ssl

2. N, YRiFIfLedE OpenSSL., iEHIRIRM I install_sw MANSE install, install_sw BYHRA

%’ %‘f{ openssl.cnf,

curl -O https://www.openssl.org/source/openssl-VERSION.tar.gz
tar xzf openssl-VERSION
pushd openssl-VERSION
./config \
——prefix=/usr/local/custom-openssl \
——libdir=1ib \
—--openssldir=/etc/ssl

v« v v »n

make -jl1 depend
make -38

make install_sw
popd

. J

3. {#iH B & X1 OpenSSL %513 Python (Z# ! E ——with-openssl fil ——with-openssl-rpath &)

v ¥ W »n

N

($ pushd python-3.x.x

$ ./configure -C \
——-with-openssl=/usr/local/custom-openssl \
-—with-openssl-rpath=auto \
—--prefix=/usr/local/python-3.x.x

$ make -j8

$ make altinstall

.- J
O #ik

OpenSSL AN T A A7 HCEAT 1] T A ABL, /RANTGE 2 E Hi 4% Python SR B OpenSSL. it Jl—4>
B BCA A A 7 X OpenSSL 2 U AT A T

24. 2R 19
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CHAPTER 3

Bt & Python

3.1

B K

%1% CPython I B RFIEAN e RARA:

Cl1 giddn. FIEEm) CLLRRE N2 A .

F£ Windows |, Z£%% Microsoft Visual Studio 2017 B 5 i 4,

St IEEE 754 7% 580/ 7% 15 Not-a-Number (NaN) [ 3745,

XFERFRI SCHF o

XIT ss1 il hashlib 4 J@AH OpenSSL 1.1.1 K RARARA I OpenSSL 3.0.9 S fE#E ¥ R RAS -
SQLite 3.15.2 il T sqlites ¥ ki,

Tcl/Tk 8.5.12 T tkinter Bilk,

T decimal FEEL[ libmpdec 2.5.0,

2231 autoconf 2.71 F aclocal 1.16.5 S B H 4 i, configure A,

TE 3.1 WA R AEAS T PRAEFESE Tel/Tk 8.3.1 fijiAs .
TE 3.5 BUAS B A AR o AF Windows I, PUZEFESE Visual Studio 2015 5 8 H ¥ A . PUZESE T Tcl/Tk 8.4 i

Z

71"{ 3.6 Hﬁﬂikﬁzﬁﬁ Iﬂﬁ&"ﬁziﬁfé% C99 5"%:‘"%7 ﬁﬂ <stdint.h> %l] static inline [glﬁ(o
TE 3.7 WA K AR AR B AR SR 2 AR SRl OpenSSL 1.0.2.
16 3.10 AR & AT BIAESE S OpenSSL 1.1.1, 2235 SQLite 3.7.15.

TE 311 AL AEASH: C11 4i%ss, PifES % IEEE 754 F1 NaN 4%, 7 Windows |+, 5% Visual Studio
2017 s W HTHIIRAS . BUAE S % Tel/Tk version 8.5.12 FF tkinter fikk,

TE 3.13 A K AEAS T BAEEE3E autoconf 2.71, aclocal 1.16.5 #1 SQLite 3.15.2,
Y52 % PEP 7 “Style Guide for C Code” il PEP 11 "CPython platform support”.

21


https://en.cppreference.com/w/c/11
https://en.wikipedia.org/wiki/C11_(C_standard_revision)#Optional_features
https://en.wikipedia.org/wiki/IEEE_754
https://en.wikipedia.org/wiki/NaN#Floating_point
https://www.bytereef.org/mpdecimal/doc/libmpdec/
https://peps.python.org/pep-0007/
https://peps.python.org/pep-0011/

Python Setup and Usage, & {Tha4 3.13.7

3.2 EARBIXHF
T WKL, Python AT &2 AN EAE MM SCPE. TR A B MOCPRR o T

make regen-all

make regen-stdlib-module-names
make regen-limited-abi
make regen-configure

Makefile.pre.in IR T EAMMBSCHE. ENREAANM TEHALENH TR, #EK regen-+

make target.

3.2.1 EEMF

make regen-configure x4 ¥{#i ] Tools/build/regen-configure.sh shell A4 ] aclocal .m4

SCPEA configure BN, B> Ubuntu 78 e A R BRI RE R TR AASH-BA T S B A it -
A IR, DA A i AFEA L AT

[autoreconf —ivf -Werror

éEBEE@jCF#ﬁTﬂ§ﬁ§§E&ﬁE@ autoconf-archive, aclocal ﬂﬂpkgfconfig;mijiﬂfffﬂigﬁo

3.3 ECEEIN
MPAR RSN I configure A HETI:

[./configure ——help

215 Python JEACHS W) Misc/SpecialBuilds.txt

3.3.1 @Rk
——enable-loadable-sglite—extensions
TE salite3 BRI _sqlite ¥ RAIH AP RA HF A MEY e (BOAKHTE).
%, sqlite3.Connection.enable_load_extension () F{EM sqlite3 ik,
Added in version 3.6.
——disable-ipv6
S5 IPVO SCHF (SR MIERINE ), W socket 5k,
——enable-big-digits=[15]30]
& X Python int B FURF A/ : 15 B 30 Loy
RO T, BRI 30,
X PYLONG_BITS_IN_DIGIT 3 15 B{ 30,
2l sys.int_info.bits_per_digit .

——with-suffix=SUFFIX
i Python [ 7] PiAT SCIF G 475 SUFFIX .

7£ Windows Fil macOS FERIAJGZ N .exe (M FHAT MM python.exe), 7 Emscripten node |4
.js, 1F Emscripten {5 #$ 18 .htm1, fF WASI 28 .wasm, MIEHAES EA— NS FR/EH (7]
PAT AR python).

FE 311 AR K AT JE WASM P& FERMAJGZ N . 9s, .html BY .wasm Z—,
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—--with—-tzpath=<list of absolute paths separated by pathsep>

Select the default time zone search path for j zoneinfo.TzZPATH EFEERINHI I X R KFE. S0
zoneinfo LRI i E .

L5N 1\: /usr/share/zoneinfo:/usr/lib/zoneinfo:/usr/share/lib/zoneinfo:/etc/
zoneinfo

%] os.pathsep FEI27 FAAT -
Added in version 3.9.

——-without-decimal-contextvar

iﬁl% _decimal RIS LAY RS0, ORI FEAM TS (BRIN), S0, decimal
2T

), decimal . HAVE_CONTEXTVAR Fll contextvars fHt,
Added in version 3.9.
—-with-dbmliborder=<list of backend names>
a5 dom B db Ji5 ks 2T .
BEEEMES (1) SR FRR, B8 ERAH.
e ndbm ;
e gdbm ;
e bdb
--without-c-locale-coercion
M CIEFX UTF-8 sl 2k (BRI ME) .
ARNiE X PY_COERCE_C_LOCALE %%,
2% PYTHONCOERCECLOCALE #l PEP 538,

——without-freelists
2 525 e 4H BRI A SN B B i 1 3¢.  Disable all freelists except the empty tuple singleton.
Added in version 3.11.

—-with-platlibdir=DIRNAME

Python FEH %4 (ERIAH 1ib).

Fedora fl1 SuSE ¥ 64 i34 ] 1ib64 .

7] sys.platlibdir .

Added in version 3.9.
—-with-wheel-pkg-dir=PATH

ensurepip BHIFIH wheel tLHF (BRIAHTE) .

T Linux & ATRRAGFT A0 MG @S AR ZEHH 40 4KH81 < 22 . 1] Fedora ¥£ /usr/share/python-wheels/
H 5 T 4% wheel i, AL ensurepip._bundled £,

Added in version 3.10.
——with-pkg-config=[check |yes|no]
HE B2 Y 24 1] pg-config HAG I EHKH -
* check (FRIAfH): pkg-config Jyn[HEIH
o yes: pkg-config NUAIETI,
« no: FLE A pkg-contig RIFEHATTE
Added in version 3.11.
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——enable-pystats

JE AT Python PERESE VT Rdic S -

BT, RFXAGEITEdERIEE . H python3 -X pystats fiyd i & PYTHONSTATS=1 ¥}
B4R 8AE Python JE S S8 TR ICEE

1E Python JR N, WURGEHEIRICEE O 5 HARVE BRI 2 il e v Bt -
RORANR
o WINT -x pystats AT
o I PYTHONSTATS IS H .
e X Py STATS %,
o N sys BRI HNRR L
- sys._stats_on (): JHHgEiHEdE .
- sys._stats_off (): XSG IENLE.
- sys._stats_clear (): {G&GETEUE.
- sys._stats_dump () : RFGEIHEHRFE S S, IR,

S EE A & /tmp/py_stats/ (Unix) B{ C:\temp\py_stats\ (Windows) (T & (A fE
ME—) SCfF. WERIAZHSEAEAE, S5 F K0T N E stderr.

i Tools/scripts/summarize_stats.py JEHGEHE R
AR CITE
o PR
- L1255 success, failure, hit, deferred, miss, deopt, failures;
- AT
R
T
~ Pk Python ¥ 11 ;
- PyEval [ ;
- HEARIME
- QWIS ;

- Eval ] fi]: vector, generator, legacy, function VECTORCALL, build class, slot, function "ex”, API,
method,

.
— incref F] decref’;
— fiRFERS incref 1 decref;
— /3Pt all, 512 bytes, 4 kiB, big;
- 2
- KISk ARSI
- SERAARSE AL AL
- RRGHT;
- Pttt
- ERIE/E IATHI AR B
- BHFTHY vop.
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o DA mT e -
- BRI A
- BUTRPIRE
- BEERIRTR .
Added in version 3.11.
-—disable-gil
JA XA global interpreter lock (GIL) JzfT Python [1) 285 PE SCHE: H INEFRA AR -
E X Py_GIL_DISABLED %3t sys.abiflags FRM "t",
172 | whatsnew313-free-threaded-cpython | f#{ (% .
Added in version 3.13.
-—enable-experimental—jit=[no|yes|yes—off|interpreter]
EHA AT R B JIT Ziikdts .
o no - FERAT T PYRRERS -
o ves - M AT JIT RYMEREDS -
o yes—off - MET JIT MR EBUA S T E .
s interpreter - EEAHF JIT RYMRERERS, (BETXS ST 2 R HARRERS -

HRYEF], ——enable-experimental-jit & ——enable-experimental-jit=yes G,
O #ik

2 S 9 JIT 4 CPython I, THALRVRAY RGEE %% T Python 3.11 B A RAS .

Added in version 3.13.
PKG_CONFIG
$8 1] pkg-config TR,

PKG_CONFIG_LIBDIR

PKG_CONFIG_PATH
pkg-config P,

3.3.2 C BiBSEHEIR
ccC

C GiFIEL
CFLAGS

C fiFshis.
CPP

C BB A4
CPPFLAGS

C ?ﬁﬂ\}_fﬂ%%ﬁiﬁt*fﬁ7 4N -1include_dir,
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3.3.3 HHEIRIEM

LDFLAGS
PR ERR, (AN -Llibrary directory.
LIBS
TGRS, BN -11ibrary.
MACHDEP

HRAGE AR 1 P S 24 R
3.3.4 AT HE=FHKrER

Added in version 3.11.

BZIP2_CFLAGS

BZIP2_LIBS
Ff Python #5H28| 1ibbz2 [ C Jaifas FEERAR AR, M pz2 B, B3 pkg-config.

CURSES_CFLAGS

CURSES_LIBS

Bt Xf libncurses B libncursesw [ C & B 4% M BEH AR HUAR, ™ curses BLR{EA], %%

pkg-config,

GDBM_CFLAGS

GDBM_LIBS
FIRT gdom H C Gridean MIEEHE AR HhR .

LIBB2_CFLAGS

LIBB2_LIBS
£ 1ibb2 (BLAKE2) ) C Zmifas MIGEE AR IHAR , H hashlib BB, % pkg-config,

LIBEDIT CFLAGS

LIBEDIT_LIBS
1% Libedit W) C Rikas MISEZAYIENR, H readline B, %3 pkg-config,

LIBFFI_CFLAGS

LIBFFI_LIBS
%) Libffi f) C GRifag MIBEEA AR, M ctypes BB, % pkg-config,

LIBMPDEC_CFLAGS

LIBMPDEC_LIBS

FXF 1ibmpdec [ C 4iias MEEHAR AR, M decimal BEHRY, i pkg-config,

O #ik:

BRARFERE T ——with-system-1ibmpdec 75 NX HEIAG AL BRF A ROR «

LIBLZMA_CFLAGS

LIBLZMA_LIBS
X} 1iblzma 1) C Jmisen MIEEIEZS AR, B Llzma BEH, # T pkg-config,

LIBREADLINE_CFLAGS
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LIBREADLINE_LIBS
£ X} 1ibreadline ) C ik FIEEEARIEAR, H1 readline B[], 7% pkg-config,

LIBSQLITE3_CFLAGS

LIBSQLITE3_LIBS
E1XT 1ibsqalite3 ) C YuiRas MIEEIESRIEAR , H salite3 BN, %I pkg-config.

LIBUUID_CFLAGS

LIBUUID_LIBS
X 1ibuuid ) C giRas MIEERESRIENR , M uwuid BEHH R, 3 pkg-config,
PANEL_CFLAGS

PANEL_LIBS
BI%F PANEL | C g Ml AR IhR, #55 pkg-config.

£ X} 1ibpanel B libpanelw [ C 4iF s AIEEHE 2R AR, B curses.panel fIRLfEFH, B

pkg-config,
TCLTK_CFLAGS
TCLTK_LIBS

FEXf TCLTK 1) C g ge I BERE AR AR, B4 pkg-config.
ZLIB_CFLAGS

ZLIB_LIBS

X 1ibz1ib ) C JRiRae MIEEEZRIENR , H gzip BEHUH R, T pkg-config,

3.3.5 WebAssembly %I
—-with-emscripten—-target=[browser |node]
*} wasm32-emscripten & A AL .
o browser (BRIAMH): Fin#& /) stdlib, 2R\ MEMFS.
« node: NODERAWFS #| pthread 7 4% .
Added in version 3.11.
——enable-wasm-dynamic-linking
N WASM J& I Bh & HER ST Hf -
ENEHEEA N dlopen. AIPAAT TR R/INKE o T FR i SEACADS 5 BRI BRI e s S
Added in version 3.11.

——enable-wasm-pthreads

& WASM J= i pthreads 37 5.
Added in version 3.11.

3.3.6 ZiRHFAYEIR

——prefix=PREFIX
£ PREFIX H 2238 30t Jo X1 3 7E Unix b, BERAHN /usr/local.
PAEPIAEBATHEH sys.prefix R
VERRG], F PRI A —-prefix="$HOME/.local/" FEH5 H k1944 Python,

3.3. EEEREI
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——exec—-prefix=EPREFIX
& EPREFIX A B FE K S0, BN ——prefix,
EAAEIBATIBEI sys . exec_prefix M.
——disable-test-modules
NGEFN LR test BB, A cest WL _testcapi §REHL (BN HIFH 424 .
Added in version 3.10.
—-with-ensurepip=[upgrade|install|no]
e Python “ZAEIIZITH) ensurepip iyd.
o upgrade (BRiA): 3BT python -m ensurepip —-altinstall —-upgrade A% .
e install : éf/ﬁ python -m ensurepip --altinstall u‘pq‘
e no : ANIB4T ensurepip.
Added in version 3.6.

3.3.7 THHERIN
NARAE R A BEHE A ] ——enable-optimizations ——with-1to (PGO + LTO) SEfCE Python, {56
) ——enable-bolt AR N Y HKIZTHERE
——enable-optimizations
H proFILE_TASK Jii F DABCE SO Sk (PGO) (BRANEER) .

C %ii%#% Clang 52 {1 5| 11vn-profdata ££JFHE T PGO., ¥F macOS |, GCC WHEEMAAE: &
macOS | GCC HJ2 Clang FJ B4 E. -

WMFEffH -—enable-shared Ml GCC , AT PAZEH] libpython H 8 AHR{E : TEmiFas AEERERS T

7]3]??3 ':F‘jj[]/\ —fno—semantic—interposrclon o

O #ik

TR EE, frm ﬁ'éé‘fL@Jﬁw%"&%ﬁbﬁrﬁlﬂﬁﬁif*éﬁﬁﬂ%éﬂ%f—fﬂ% L"Hf‘% %TB%
1, B A AR IS B i A — BB AR 2 - 24k Clang AR X 088 Al 7E
CFLAGS ':P{?ﬁjjl] —-Wno-profile-instr-unprofiled ﬂé?zjﬁﬂ]ﬂ?ﬂ bﬂ]

Added in version 3.6.
FE 3.10 AR AW #F GCC _Ef#if] -fno-semantic-interposition

PROFILE_TASK
Makefile J] 2|32 & PGO %1 Python fir 47558 .

BRiAH: -m test --pgo —-timeout=$ (TESTTIMEOUT) ,
Added in version 3.8.
TE 3.13 WA R A AR T AT 55 R ICREAS £ s B 20
—-with-lto=[full|thin|nolyes]
TERPELRL PR BT LA (LTO) (BRAKEA)
LTO i} C %% % Clang FE N 11vm-ar Z40 (7£ macOS My ar) , PAK SR LTO WY 4EHE 2R

(1d.gold B 114d).

Added in version 3.6.

Added in version 3.11: %4 ] ThinLTO 4%, #E7E Clang Ll ~—with-1to=thin,

FE 3.2 WA R A AR T QG SR ThinLTO JERRVE S Clang b (1 BRIAEALHENE o
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——enable-bolt
FeiFE M BOLT 854 jm b dl b2y BRI EERD .

BOLT ;& LLVM 3t H i) — ¥ 40 H IR B2 38 e H 3k 7 b o AR 2K 11vm-bolt Al
merge—fdataiqfﬁo

BOLT /5 #8532 — /A0 L iy 1 H [ 0t H B2 AR I 24 B 2 g e . R st TR 2 AR AL
A I DAHOSC O T AR5 + AL AR B 22 + CPU WAL, I HIFIEIrA AL 65412
B FF. ©A LLVM 16 Z HifY) BOLT JUATERLSLI 5 R 2 (15 BOLT A4 fiiit. s 20l
LLVM 16 s HH R A4 T BOLT {1k

BOLT_INSTRUMENT_FLAGS fll BOLT_APPLY_FLAGS configure A8 N[ #f i X N7 i 1lvm-bolt 1]
BRINSBEE A KA BT R A BOLT B v+ kil i v
Added in version 3.12.
BOLT_APPLY_FLAGS
L87# BOLT {Libry el SO &4 11vm-bolt IS
Added in version 3.12.
BOLT_INSTRUMENT_FLAGS
2 g R SO AR 48 11vm-bolt ISEL.
Added in version 3.12.
—-with-computed—-gotos
TESRMEF A goto THEL (FESCRrfgmiFas LR .
—-without-mimalloc
& P mimalloe 43Ficds CERIAREH) .
Z: WIS AS F PYTHONMALLOC
—--without-pymalloc
SR E Y Python N4l pymalloc  (BRIANE )
2 WIS AS f PYTHONMALLOC o
—-without-doc-strings
WSSO FAF R A AE A CERAE ) o Python wh g U SURY AT AN SZ 51
AE X PY_COERCE_C_LOCALE %%,
7% PyDoc_STRVAR () .
——enable-profiling
) gprof JEM CHEFRMRILIEAS CRUCHEE) .
——with-strict-overflow
Ff —fstrict-overflow ININE| C ZiFgsihs (FERVIAME DL R AR —fno-strict-overflow
KA.
3.3.8 Python i R 4%miE
PRI A Python 235 H ——with-pydebug SEHIHIE.
PR A RCR -
o BOARRIrA S fE warnings B, BOAESIIIESR I Z2 250
o 7E sys.abiflags A d FRiC.
e fLA sys.gettotalrefcount () EH.
o WIAFTSEINA -X showrefcount
o UNMN-d iy QAT Py THONDEBUG PRI B TR AR -

3.3. ECE®Em 29


https://github.com/llvm/llvm-project/tree/main/bolt
https://github.com/facebookarchive/BOLT

Python Setup and Usage, & {Tha4 3.13.7

WSINXT __11trace  AFEPYCRE: WNSRE T4 E W ST R SRAEIERR B AR Z FHB B
o LR NAF LR 1, DA I 2 v DX 36 HE R Gt Y R4 1%
o X % Py_DEBUG #ll Py_REF_DEBUG ,

o WEIIBATHIRE A £FXFH #ifdef Py _DEBUG Ml #endif PR M. B assert(...) Fl
_PyObject_ASSERT(...) W& NXE NDEBUG % (HIGSH - with-assertions BLE ). £

TS TR
- T AR PR

~ @ Unicode Fll int X R, WP EABAIEAT TIE, TR MM T RIS
o

- WRPRA BE T PR B A W S Y SR TR AR 25 R R
- T A NAERE AR bR AR 5 AN B 2 1 57
- B ESE (gc.collect () BREL) XN G —BPEIAT—LE AR A .
- MR AR B A2 AU, Py SAFE_DOWNCAST () 75 A 840 N it Fl H i g 0t -
Z: I, Python JF KA AL E S - with-trace-refs .
TE 3.8 WA K AR AR B A A RSURN R MG B FSUOAE /2 ABISRZSIY : 5 LT Py _DEBUG 7 NP [ B}

EXT Py_TRACE_REFS % (&N --with-trace-refs I ),

3.3.9 ik kIR
——with-pydebug
FERRAE AT %1% Python: & L% py_DEBUG (BRINHEEHD .
—--with-trace-refs
TR S R R (BRI REE) .
ORI -
o "X Py_TRACE_REFS %%,
o fIA sys.getobjects () BHL.
o MEEAT RN PYTHONDUMPREFS
PYTHONDUMPREFS P57 & al 1 R Fe il 7. Python 3Bt MM AR IS IR GRS | I T4k
HS IR R A 2R .
Added in version 3.8.
T 313 A A A AR T M R A R AT R AR RT3 F 3 A A4 2 i S ABL SRS

——with-assertions

SRR C Wis: assert (...); Ml _PyObject_ASSERT(...); (BRHAREM).
WERBCE I SEL, WITE o s AL B A E X NDEBUG %,
H]-—with-pydebug I (X% FHEX), BWATLARHWS .
Added in version 3.6.
—--with-valgrind
JEH Valgrind  (BRIAZEH) .
—--with-dtrace
JE& ] DTrace (BRIAZEH).
25 ] DTrace £ SystemTap {llji#;, CPython.
Added in version 3.6.
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——with—-address—-sanitizer

Enable AddressSanitizer memory error detector, asan (default is no). To improve ASan detection capabili-
ties you may also want to combine this with —-without-pymalloc to disable the specialized small-object
allocator whose allocations are not tracked by ASan.

Added in version 3.6.

——with-memory-sanitizer
J& ] MemorySanitizer NFEEE 1RGN msan, (BHIANEEH).
Added in version 3.6.

——with-undefined-behavior-sanitizer
J& Jf] undefinedBehaviorSanitizer 7K & AT MF M ubsan, (BRIANEET).
Added in version 3.6.

——with-thread-sanitizer
J&t ] ThreadSanitizer (TN, tsan (BRANTE).
Added in version 3.13.

3.3.10 $EHEES kI
——enable-shared

JEH FE 52 Python i Libpython % (BUIANEEM).
—--without-static-libpython

A% 1ibpythonMAJOR . MINOR. a, L AZA3E python. o (BRIASGRiFIF4284),

Added in version 3.10.

3.3.11 FEiEIn
—-with-libs="'1ibl ...'
HERIIE (BOARZ).
—--with-system-expat
2461 expat PEHRIE pyexpat Bt (BRIAHE).
—-with-system-libmpdec
(I 220 mpdecimal FERME _decimal JEEIR, 2L decimal B (BUIANE).
Added in version 3.3.
TE 313 A R A A BRI R E 2 ) mpdecimal

Deprecated since version 3.13, will be removed in version 3.15: mpdecimal JZJEACAS 1) Bl 45 A Bl
Python 3.15 —243 % .

& SR

LIBMPDEC_CFLAGS%ﬂLIBMPDEC_LIBSO

——with-readline=readlinel|editline

A readline fEHFEE NG o
« readline: {ii [f] readline /F4 J5 i -
« editline: {7 Jf] editline /E A 5
Added in version 3.10.
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——without-readline
A% readline Bk (BRIAZ).
AN5%E X HAVE_LIBREADLINE %%,
Added in version 3.10.
—-with-1libm=STRING
B Liom Beg PR N STRING (BRI SR G E) -
—-with-1libc=STRING
Hf 1ibe C PRGN STRING (BRI ULLR LN E) -
—--with-openssl=DIR
OpenSSL (R H 2%,
Added in version 3.7.
—-with-openssl-rpath=[no|auto|DIR]
U E OpenSSL ERJIZATIN FEH 3 (rpath).
 no (BRIN): A HE rpath.
e auto: AR#E-—with-openssl fl pkg-config HBKEM rpath,
o DIR : H 1% H rpath,
Added in version 3.10.

3.3.12 L& %N
—-with-hash-algorithm=[fnv|siphashl3|siphash24]
% python/pyhash.c RITMIGARIE.
e siphash13 (BRIAH);
e siphash24;
e fnv.
Added in version 3.4.
Added in version 3.11: 31 T siphash13 3 H 2 H I EIA(E.
——with-builtin-hashlib-hashes=md5, shal, sha256, sha512, sha3,blake?2
P B A R -
e md5,
e shal,
e sha256,
e shab512,
« sha3 (iff shake).
e blake2,
Added in version 3.9.
——with-ssl-default-suites=[python|openssl|STRING]
i OpenSSL BIAM I BT F4TH
« python (BIA(H): % 1] Python HEfFi%$% .
e openssl: {#% OpenSSL BRAEAZN.
« STRING : KM HE L THTH
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0 ss1 Bk,
Added in version 3.7.
TE 3.10 JiAS & A28 B %8 python I STRING 44 TLS 1.2 BN AR A L .

3.3.13 macOS %15
2 I, Mac/README .rst,

——enable—-universalsdk

——enable-universalsdk=SDKDIR
B i — A . SDKDIR 45 7E V>R i 1) macOS SDK - (BRIA K1) .

——enable-framework

——enable-framework=INSTALLDIR

{014t Python.framework , TiI 4S5 45H) Unix 2244 HT. 7250 INSTALLDIR Jit5 T %25 B 66 (%
WHTE)
—-with-universal-archs=ARCH
T B B A e ] SO o RIS BB T - —enable-universalsdk A AL
AT
e universal2 (x86-64 Fll arm64);
e 32-bit (PPC #11i386);
e 64-bit (PPC64 Fil x86-64);
« 3-way (1386, PPC #ll x86-64);
o intel (1386 il x86-64);
e intel-32 (i386);
e intel-64 (x86-64);
e all (PPC, i386, PPC64 Fl x86-64).

TEYEE AL E W (E R E 78 macOS b HH i H 3k wheel fUFRIHAT. 125 Python 4740 H]
P8 T A % AE macOS Bl F T 6T G 3R A AR 2 TS
——with-framework—name=FRAMEWORK

>4 macOS ] python fEZRFSE AR, NM4iKE T --enable-framework BWARL (BRiN: Python).

—--with—-app-store—-compliance

—-with—app-store—-compliance=PATCH-FILE

Python #7240 & B 2011 24 32 52 245 macOS F1 i0S 37 H R JE WEAT & A S fil 4 1 Shib e T B 455
FATER . MRS, EIIURE R R T A 1E B RIS A PR T 8 3 BT AR E 3 AN T
SO AEBRINGE DT R 55 Y L T

Added in version 3.13.

3.3.14 iOS IR
%), i0S/README.rst.,

——enable-framework=INSTALLDIR
Bllf@—> Python HEZL . “R[F T macOS, #57E %4 A2 H) INSTALLDIR 40 i il PERY .
——with-framework—name=FRAMEWORK

FREHEZE ) AR (BRIAZFR: Python),

3.3. ECE®Em 33


https://github.com/python/cpython/tree/3.13/Mac/README.rst
https://packaging.python.org/en/latest/specifications/platform-compatibility-tags/#macos
https://github.com/python/cpython/tree/3.13/iOS/README.rst

Python Setup and Usage, & {Tha4 3.13.7

3.3.15 T RNBIBEI
SELAE, RS, T TR CPU RIS £ ol Python, 30U PR3 MR
-5 1) Python fifERs . FUZERY Python AL A2 XU i) F 4L Python RASHH PLAL .
—-build=BUILD

M THE BUILD EHATHEACE., J@% I config. guess jl i HEM 155,
——host=HOST

X G A EAE HOST (HARF-5) Bzt
—-with-build-python=path/to/python

BIR A SUiF At @ python I SO B84

Added in version 3.11.
CONFIG_SITE=file

i 1) — A A TG B E A T SO PR A

P config.site SCIH:

# config.site—aarch64
ac_cv_buggy_getaddrinfo=no
ac_cv_file_ dev_ptmx=yes
ac_cv_file_ _dev_ptc=no

HOSTRUNNER
MTF A i EHLF- 5 Bz 4T CPython B .
Added in version 3.11.

X ik il

CONFIG_SITE=config.site—-aarché64 ../configure \
——build=x86_64-pc—linux—gnu \
——host=aarch64-unknown-linux—gnu \
——with-build-python=../x86_64/python

3.4 Python {32 & %:
3.4.1 MBRGMEEH

e configure.ac =>configure;

e Makefile.pre.in=>Makefile (B configure flJ7);

e pyconfig.h (H§ configure f7);

e Modules/Setup: B Makefile fifi | Module/makesetup shell fIZAS## ) C 3

342 FEMEPR
e CUF (o) RIEAMZEIM (Lo) HEM.
o —PSEE 1ibpython (.a ) J2HIXRICIFEIE.
* python.o FIEASE 1ibpython YHEHEF| A FET python Hi,
o C ¥ ER i Makefile #47H) (3 I Modules/Setup),
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3.4.3 £ZE Makefile B#x
make

T RERAG IR, Mgt B AR SO BRI BT R 25 N2 2 5 ST A T, AR R ZU 2 PR
frmake, B (#1f Make [1)3# ) KA 222N H b5, BITE Makefile H5¢ SR EE—A B AR . 7E4E40 1 (G0HG7E
CPython T F ") X% N a1l HAR. configure HAVKH E— autoconf 455 @DEF_MAKE_ALL_RULE@

KAERHHAEIA make all FAAYEMRNHAR. AN =3k
e profile-opt (ffif] ——enable-optimizations ALE)
e build_wasm ({fif] ——with—emscripten-target il ®)
e build_all (AN &xCHl 6 AT H A i )

MR S B PR SO S ek, Make 5 BB BHLAT R RGBT H AR (WP SCPRAI T IAT S0 ), A dsoeah
HINPKIEAT configure. AR/ HPRHAIERR Z I L FEh4Edr g, it Make 304 B
it (1 4 S A B A IR A ARSI i A 5 2 B A ) H Ao ARJE 1 AR BT 0 H AR ARG O, ARl fE
ZIBPIVFL . WRARA TCIARE R M B A T, make clean s& make WiXAEWSMHHLAZ
KRR, AU NI G2 B 22 A IR ] AL 7

make platform

F7& python F2J7, (ERHEARUEEY A . XA 8— 44 plat form SO, H HALE—474
K-SRI E B SCA, B U macosx-14.3-arm64-3.12 B, linux-x86_64-3.13,

make profile-opt

fii Jf] profile-guided optimization (PGO) #J7 Python. {R7] Al ——enable-optimizations i B HeIH (i
HBUH make G4 MERINE AR (RIXTR make all B AT make A1%) .

make clean

PR AR S

make distclean

& make clean FTAAY T AEZ 5k, i F6 Fr i FiC B 0 AR Bir 61 72 69 SC 6 B oA T8 2 i 7 20z 4T

configure ol

make install

Fi a1l HRI%%¢ Python,

make test

Fd a1l HARIFPHAT —-fast-ci PEIIZAT Python JIlAE( . M KA &
« TESTOPTS: FAM R IH MR iy 4 THE 0
o TESTPYTHONOPTS: &4} Python iy 471630 .

o TESTTIMEOUT: #BRFFR I (BRIAE: 10 434h).

make buildbottest
X5 make test FML, (HMHHBRNERIFR G A 20 43801 ——slow—ci BEI, M AE ——fast—ci HEI,
Lgit clean -fdx J& “WHL MRIVZH NANHE B . ©HBBRITE T Git RULRMAY L. YA git bisect ZkHE

FPAERINy TR 2 U 2 B] ST I A R R e B i 8. SRR, RO BRI BR BT A R A Git B30, aE iR
FOBT . MR T A

3.4. Python 9@ &% 35


https://github.com/python/cpython/issues/114505#issuecomment-1907021718

Python Setup and Usage, & {Tha4 3.13.7

make regen-all

TR JLF) IramEERsort. i ((FORRT) S el, DAL E s k. X
HAA ) &4 i U A4 B35 4T make regen-stdlib-module-names fll autocont,

344 CHRE

HLE C Y@ fEh N E B @), el sys Ak, B 1#EE X T Py_BUILD_CORE_BUILTIN 7ML
Ty, NEBREA __file JEME:

>>> import sys

>>> sys

<module 'sys' (built-in)>

>>> sys._ file

Traceback (most recent call last):
File "<stdin>", line 1, in <module>

AttributeError: module 'sys' has no attribute '_ file '

HiAth C AN BN RANEY, el _asyncio Bk, BA1{E%E X T Py_BUILD_CORE_MODULE [
UL T E . 7F Linux x86-64 | [#fi 7

>>> import _asyncio

>>> _asyncio

<module '_asyncio' from '/usr/lib64/python3.9/lib-dynload/_asyncio.cpython-39-x86_64-1linux—
—gnu.so'>

>>> _asyncio._ file

'/usr/1lib64/python3. 9/llb dynload/_asyncio.cpython-39-x86_64-1linux-gnu.so'

Modules/setup T4 Makefile HAR, PAMIE CH . EXHRITFL, C Rt AN ERLL., fFirid
*shared* Z & XY B E NSNS .

%% PyAPI_FUNC (), PyAPI_DATA () Hl PyMODINIT_FUNC #E Include/exports.h H & 25 & L
T Py_BUILD_CORE_MODULE ZZTM AN[H]:

o 1% Py BUILD_CORE_MODULE % X T, flif] Py_EXPORTED_SYMBOL ,
o SN py_IMPORTED_SYMBOL

W% Py_BUILD_CORE_BUILTIN #4f M HIFEAE ML M A CP R L, B PyInit_xxx() B
AL S, SESAREI InportError ,

3.5 YmiFeSmEsSniRE
A . /configure FIMAEEAS B B IETN, FEHE Makefile .

3.5.1 F4hEEEAYERRE

CONFIGURE_CPPFLAGS
Ap i cPPFLAGS WEBE B2, . /configure AR,
Added in version 3.6.

CPPFLAGS

(Objective) C/C++ FAL PR bR, BilAN, 2Rk SCPF AL T ARARMER) H 5% include_dir . 56 1]

-Iinclude_dir .

CPPFLAGS Fll LDFLAGS #Rs B £ shell AUE PATE RENS (5 F IA4 A0 = 45 e 1Y H SRpe i ki

BASECPPFLAGS
Added in version 3.4.
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PY_CPPFLAGS
AR R R G SCIFIE N T AN AL BE AR AR

Loy N °F: $(BASECPPFLAGS) -I. -IS(srcdir)/Include $(CONFIGURE_CPPFLAGS)
$ (CPPFLAGS) o

Added in version 3.2.

3.5.2 fiFBHRE
cc

C Jiikasig 2o

Bl4N: gcc -pthread .
CXX

C++ Hiifa 162 .

Bilf: g++ -pthread .
CFLAGS

C Jiikastnis.

CFLAGS_NODIST

CFLAGS_NODIST T Hy A fBREAS AN stdlib C ¥ J@. — H 24T Python W24 HEANRIFZR AR 5 BN
CFLAGS [—RArHPRF ] {1 & (gh-65320),

e, croacs AR Y44 A

o FPRARIENR -1 (T AEIE AR E SRR . -1 BRI B A B, 9 H
CFLAGS " IAT A FEARER R SC T user- F1 package- Z Fri LK) -1 AR .

o BRI ~werror FA 43 A ARITHEA il o T P 2228 1 A2 A G X AR A
Added in version 3.5.
COMPILEALL_OPTS
Y7E make install FHYH PYC SCIF A4 compileall fir4THYZEIT. BRIAME: -50.
Added in version 3.12.
EXTRA_CFLAGS
AN C Giideds i 2
CONFIGURE_CFLAGS
AN B crracs WEEHY . /configure A,
Added in version 3.2.
CONFIGURE_CFLAGS_NODIST
AR & CFLAGS_NODIST WHE#E4, . /configure A,
Added in version 3.5.
BASECFLAGS
Fhlig ARG o
OPT
ARG
CFLAGS_ALIASING
JEAREUR AR 4 bR, T 4 python/dtoa.c |
Added in version 3.7.
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CCSHARED
T S A i s
4, -£pIc #E Linux 1 BSD F{#iH .
CFLAGSFORSHARED
SR AL AR PR G2 SO RN T &AM C ARt
, BRAK: $(CCSHARED) , §-——enable-shared gl I, WIAZSFRFH
PY_CFLAGS
BRiAN: $ (BASECFLAGS) $(OPT) $ (CONFIGURE_CFLAGS) $(CFLAGS) $(EXTRA_CFLAGS) .

PY_CFLAGS_NODIST
BRiAN: $ (CONFIGURE_CFLAGS_NODIST) $ (CFLAGS_NODIST) -I$(srcdir)/Include/internal

o

Added in version 3.5.
PY_STDMODULE_CFLAGS
F T FRREAR X G SCI Y C i
BRiACK: $(PY_CFLAGS) $(PY_CFLAGS_NODIST) $(PY_CPPFLAGS) $(CFLAGSFORSHARED) .
Added in version 3.7.

PY_CORE_CFLAGS
BRiAN $ (PY_STDMODULE_CFLAGS) -DPy_BUILD_CORE .

Added in version 3.2.

PY_BUILTIN_MODULE_CFLAGS
i bras, FFARMERER Y RS N N BARHOR M, A posix iR
BRiAN: $(PY_STDMODULE_CFLAGS) -DPy_BUILD_CORE_BUILTIN ,
Added in version 3.8.

PURIFY
Purify 54>, Purify 22— AWIEHREET -
B ZFfrE ORMER) .

3.5.3 fEEIEmEAL

LINKCC
TN python Fll _testembed MIFEFEHIEERRE AT 2 .
BRIMHE: $ (PURIFY) $(CC).

CONFIGURE_LDFLAGS
AR B 1DFLAGS WERE LS . /configure A,

WERARE CFLAGS , LDFLAGS &%, XFE Al DAE 47 BRI ENIARB X L(E, A i il
BB -

Added in version 3.2.

LDFLAGS_NODIST

LDFLAGS_NODIST Wi i RS crracs_noprst Mid . — H2E4f Python NI 24 FEANERE SR AR R 2
N LoFLAGS W)—HBA B Al B (gh-65320),

FRilH, LoFracs AN 2465

o RIS -1 OB T N EHE R . -1 R ZC B AR, IFH 2orzacs
FO AT A D1 T user- il package [ BFHE L —L HERT .
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CONFIGURE_LDFLAGS_NODIST

A% LDFLAGS_NODIST [A{EAZ IS . /configure A,

Added in version 3.8.
LDFLAGS

FEREASRAG , N, WAREALTAERRERY H 5% lib_dir h, A -L1ib_dir .

CPPFLAGS Ml LDFLAGS HRFFEALE shell (R DATE REAS (1 1 BRARAL & vh i /8 1 H SRAl gt st e .
LIBS

AR, TEHERE Python W AT SIS AL 1 40 R RS
Blgn: -1rt .
LDSHARED
W — IR A2
RIAK: @LDSHAREDR $ (PY_LDFLAGS) o
BLDSHARED
FE A2 1ibpython K4
¥RiA°K: @BLDSHARED@ $ (PY_CORE_LDFLAGS) .

PY_LDFLAGS
BRiAN: $ (CONFIGURE_LDFLAGS) $(LDFLAGS) .

PY_LDFLAGS_NODIST
BRiAN: $ (CONFIGURE_LDFLAGS_NODIST) $ (LDFLAGS_NODIST) .

Added in version 3.8.

PY_CORE_LDFLAGS
T AR A g SO A AR R
Added in version 3.8.

&
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cHAPTER 4

£ Windows _{& F§ Python

IR RS B AEARIAAE Microsoft Windows _F{ii il Python B} T fEAY 45 T Windows HYFTH

ANETFRZLZE Unix REGAIRS, Windows KA FEATA 52 R G5 L7 Python Fil 2225 k. A4 T il Python 1]
., Z4FPASK CPython [ PAHHEEAS Al 41k T Windows Z2EFEF o X S22 E Ry - gl ) ok 22 3% F P
2% Python “Z2%Eh, AL A LA P RO OFBREER AN R . 38R P RIS N B S L L s ok
Traeds, IHRAL T BT B FFR e AR Hi 2y 5 W) B ZIP LA

n PEP 11 i, Python & 1 U KA~ Windows ~F- & [ 32 F5 (U FR T8 Microsoft #i 4y &b F 5E K 3¢ 5 J& #A
WA . XK Python 3.13 2 FF Windows 8.1 K HJFHIMRA . WIERIRTE 2 Windows 7 37 HF, W4
Python 3.8,

Windows it TV L2 R RI LY, T LT — & RS s 5

TG AL T W TR AL, X Python YEATALAR 28 BUI0 H ¥ IF A AR, Bk,
Microsoft Store &, J&—/1E H Tz TIARIL, H-6H IDLE s A &K FREL R 5 Python Z4Ei . B
3 Windows 10 B0 R G, (HA] DA RV LR TN SRR AL . B RIL T L (RG2S RS
gl Python L H T H,

nuget.org %% ¢, 7 TR E N R G EH L% . B0 FT#% Python @iz T4, (HANW] 58 H.
WA H P T

Tk NG9 €L 2 Python ByBR/NERAL, T8 A A B RAY B FE 7 A

4.1 EBREERF

411 RELE

P Python 3.13 MR Al 1 F 26 - 32 (A1 64 (IMUAII A WA, web installer (W%22%:40) 2
INEP R TS, B ZeR Bl, R T 3 T RTR AL, offine installer (B522%3 1)
SRR TR AL R, T AE DV B Internet FEHE R AR W 4 S 2 DT R A
SR AR H Ay .

R IR, ATARER DL R A

3=
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&5 Python 2.8.0 (64-bit) Setup — 4

Install Python 3.8.0 (64-bit)

Select Install Mow to install Python with default settings, or choose
Customize to enable or disable features.

@ Install Now
Ch\Users' ol AppData\Local\Programs\Python'\Python38

Includes IDLE, pip and decumentaticn
Creates shortcuts and file associations

— Customize installation
Choose location and features

python

for Install launcher for all users (recommended)

Wiﬂd OWS [] Add Python 3.8 to PATH Cancel

R “Install Now (37H[4c8)7:

. & *ﬁﬁ%%ﬁiﬂﬂﬁf)ﬂﬁ (BRAETRZEX C iBATHEIATRE R, BUE WA M 258 A T Windows
44 Python & %) %

o Python 22348 B G ] H s

o & T Windows & Python Jz 7 %5 Y5 HRIEEE — TR 6T 4258
o FRehrii e, MWErE, JH3h#A pip

o WERIEFERF 224 H ORI 3] pATH

o PEETT A2 F AT

VR < HE LT P ARVFRERRE: BRRINIIEE . RO HAE IR R R . AR B
PAAT S B SO0, SRR B e

WER T P 2se, Wik A A" TEE s oL
o TR EER AUV P st v
Python 4422 %] Program Files H 5%
o i& i) T Windows 4% Python J& %) % R%%¢ %] Windows HsgH
LA E) AT DA H] R e
T P T DA G 16 h 5B
o MR, 2R H SRR INE RS paTH
o PRGETT A A AT

4.1.2 fiipx MAX_PATH BRi
[ st Windows FR AR 1 B R 260 A~ 74F . X EIME KT LA AR T o S B R
FEFOHT R Windows H, SRR AT FEFI N2 32,000 A4 o (R ZEEAE TR B3 “F T Win32 1

27 HIERG, BRAEYE R4 HKEY_LOCAL_MACHINE\SYSTEM\CurrentControlSet\Control\FileSystem
':F‘&ﬁ LongPathsEnabled j':‘] 1o
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XLV open () PR, os BIBRAIK 2 BCHAN AR DN RERE 2 HF 1R 1K B 260 P AF R4S
L W we i v [ S R 5 s L 8
T 3.6 A A A8 | Python S I T XHR B AR SEHE -

4.1.3 Ft Ul &3

ZHAEF UL e il o] A i 2474658 , RVFMAZERRP IRV F 2 s FA 2, miJess i -
ACH.o A DATEAREE ] UT B 00 R 5 EX Se e I, DA 28RN .

T GEE T /2 AT ORER ) IR R

B g

/passive SR PR TR A
/quiet BRE AN S 7R ATART UL
/simple Bi7 1E o il

/uninstall % Python (JGFEHAIN)

Nayout [directory] il | #k i A 444
/log [filename] ¥ H Hie ks CH &

P A AR TR A% 1% name=value , HAEEH 2 0 REAIAFHE, 1 KB EAFHE B4R W]
TR S BB AN B o
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B ik BINME
InstallAl- MR I P2t 0
1Users
TargetDir 435 H 5 FT InstallAllUsers 16£%
Default- KA P2 BN %ProgramFiles%\Python X.Y B{ $ProgramFiles (x86)%\
AllUser- &2 Python X.Y
sTarget-
Dir
De- A 241 S I BR $LocalAppData$\Programs\Python\PythonXy 57
faultJust- INEERE PR AT SLocalAppData%\Programs\Python\PythonXY-32 %
ForMeTar- $LocalAppData%\Programs\Python\PythonXY-64
getDir
Default- Ul HB/RERINEHE X (%)
Custom- = BSe
TargetDir
Associate-  WIRILLE T Hsh4, W 1
Files A B,
Com- FFA oy SRR . O
pileAll pyc o
Prepend- KB AMPA Hx WM 0
Path 2] paTH FHKF .Y INE|
PATHEXT
Append-  KFZREFI A H ZF M 0
Path 2| paTH K .pY ININE]
PATHEXT
Shortcuts MR %%, HEREAS, 3 1
1471 IDLE By =X
In- 4245 Python Ffit 1
clude_doc
In- LRI S 0
clude_debug
In- GRETIF R RS 1
clude_dev . EHEX— M HEFEL
LR
In- 5 python.exe AN 1
clude_exe X34, ZBEILIAHES
FELZEATH .
In- 2 HE F F Windows 89 1
clude_launc Python 2 #) % .
Install- N A B P %R 1
Launcher- & 3 #%. ©® & =
AllUsers Include_launcher
BBE N 1
In- LRI EERY BB, 1
clude lib WX — A REFBUL A
KA .
In- ARG pip Al setup- 1
clude_pip  tools
In- TRPNAFFSHE (5 .pdo) 0
clude_symb
In- 2% Tel/Tk S7H#f1 IDLE 1
clude_tcltk
In- LK E PR 1
clude_test
In- LA AR 7 A 1
clude_tools
LauncherOr &% )58#%. XfFEE O
ﬁ%i&ﬁﬁﬁiﬁiﬁ@ .
4st1;ﬁp s = v Chapter 4. 7 Windows _t{§F Python
Simpleln-  ffi f faijfb %% UL if @ n - (%)
stallDe- HHEEXEE.

scription
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Bian, AR AR BN Python, BERTDA (FEAN4-/RAT >) BEIPA T fip 4

[pythonf3.9.0.exe /quiet InstallAllUsers=1 PrependPath=1 Include_test=0 }

FLAVF I P MR I LT A 22%¢ Python (AN NEIAS, AT DAREF DA R v 42 b=, ix
FeSm— AR RIR T, A Feif B E X

python-3.9.0.exe InstallAllUsers=0 Include_launcher=0 Include_test=0 }

SimpleInstall=1 SimpleInstallDescription="Just for me, no test suite."

R, AR sas B BT Rk, I LA R 2 & B shasi A #UUN Ta P2 )

TS TR AT ATE— N 44K unattend. xml (SO S AT AT SO AR AL . I ST R STUR
ERFNFR . (AR, (WERFTRE) ERHENT . (ERSCRRMEIIE, IGZRE T
BRI S BB 5 7 R A [ B 126200 -

<Options>

~

<Option Name="InstallAllUsers" Value="no" />

<Option Name="Include_ launcher" Value="0" />

<Option Name="Include_test" Value="no" />

<Option Name="SimpleInstall" Value="yes" />

<Option Name="SimplelInstallDescription">Just for me, no test suite</Option>
</Options>

414 T ERE

HI TN BRI AR 205 0 P R A7 Python AYJESE N IRINAE, AR LXK LTI RE T AETE 2 Internet JE 4
N T BRI B, ATASG N BT R RERALIE, DAAUE AN SERERA R, 1A SRR AN AR 2L internet
B, MR RA 4. WER, TR EORIER, (B2 AR IAT R a3, )
WHAMZAT BRIAEREAR .

AT ARIRAF AT LA ir DA R 2B A T RERY AL SCIF . THICTR 2R python-3.9.0. exe By TR
PRI SEbRaa iR, FHTE A H s QU H SR DABES [R] 44 SRR A 58 .

[pythonf3.9.0.exe /layout [ % # B A% H %1 J

BT ARRE /quiet BETUOR UL 2R

4.1.5 g =K

%% Python J5, fF] DA 1L Windows i) “REf@ MIZhAE” THESMEMERZIAE. 4 Python 4% H Ii%
B B DR R AT I 2R T

B SRRl SO R AN SN R D BE - R A SRR 2 R O R AT TN 2. TR
BN TR R R eI, BN H 5% B UoX LY, TR BSE e IR AR 5 BB 4% Python,

BSR4 T R B R A T SO, R A R A R AT e S
“EIER” FFoE 4Bk Python, {Hi& ) T Windows &9 Python ja 7 25 BAh, BFE “REFRIPIRE” A HCH

#H.

4.1.6 LR BH%EZH#HTIH

Added in version 3.13: (iR ThfE)

O #ik:
AT AR T WA R, BTSRRI KA P R AL

BN T B AR g IR 2E R SR (S0 PEP 703), ) 24345 Customize installation”. 75
TR T AL $E 7" Download free-threaded binaries” & 1EAE .
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Mo Python 3.13.0 (64-bit) Setup

Advanced Options

O Install Python 3.13 for all users
B8 Associate files with Python (requires the 'py’ launcher)

B Create shortcuts for installed applications
(JJ Add Python to environment variables

() Precompile standard library

() Download debugging symbols

ires VS 2017 or later)

C:\UsersWlll AppData\Local\Programs\Python\Python: Browse

pgth()ﬂ You will require write permissions for the selected location.
for

Back Install Cancel

windows

PEFE IEREITURE N ORI ) b SO0 2 51 5 Python 2 U H SR o E R AT SCHRI4
PR python3.13t.exe, IMHAN “HEHISCHRFATA ¢ BIZRESEHERY ABLHIZE . Python JESCIFRIIN SR 2
=M S B AR

H AR B 3. 13¢ FRZERYHE L Python il (FF A Y. R GEF- & W BB FRFHY -32 B
—arm64 ) . XA TRHABBIREIE, HEME R T Windows o Python 3 #) % g% X HF py . exe
-3.13t, T launcher 2% py.exe -3 (8 python3 shebang 1) fREEH “HEefiiy 3.x LR, X
15 H BRI I SO S TR, 1 py.exe —3.13 WIS 3. A0SR BL (P fa7 %0 KU 11
PRI, B2 H HIARNAZEEA 2% B SRR ki S

EE@%X?**E%%%@Iﬁv Tjﬁaﬁﬂa Include_freethreaded=1, I%%%lﬁj %’_A‘F Z‘*?k%?i{'i Z’Ttﬁlﬁaéﬁ‘if'ﬂ‘ﬁ
CD T Y S e A s M ED I oy 5 e M ot Y& G 0B IR E = STt I S e E B2 o o

I H AR R SO AT 72 nuger.org HRHL

4.2 Microsoft Store &

Added in version 3.7.2.
Microsoft Store fil &5 T %4 1) Python ffRegy , FEEINIAEAZ HRN A, Bl 15,

B AEMRAE L, TR I OB Windows 10 BE7, H7E Microsoft Store [ 27 118 2 "Python
3.137 . WA B Y B A2 ¢ H Python Software Foundation % 77 74225 .

A L
Python §# & f& Microsoft Store [ 83t fit. UIRZORAATER, WIFREBA R R .

SN G T DAYETFUGSE B b 3R 312 5k 3 2 Python. 3% 3% 1] DAYE Gy &3 /R 75 5% PowerShell 235 i A
python KJH3l. HANAT AR A pip B idle Kf#JH] pip Ml IDLE. IDLE WAETTUA3E

FTA X = A AT A IR A5 5 4%, 40, python3.exe Ml python3.x.exe PAM python.exe (H
3. x BIEEEAEERA, BIan3.13), fERE-—> £ -—> NHMHETET, Sk EET%
ik, RS RE python iUA . HIUHME pip Al idle 5P python A —EL,
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A[PA A python —m venv BIE B IIPABEH WG H EH B

WERIRC AL T 53— AR Python JRFE U INEIRT) paTh A2, HRAEXRFAEN python.exe MM
A H Microsoft Store AR . B 4%, i python3.exe B python3.x.exe .

py . exe JEB AR L Python 2T, (HLR e ok B 50 23 83 -

LM Python, THFIIT “BE” HGA “RIMFEFRITIRE”, SEAE “TTUR” 4k F] Python, SR5AHEH
wr AR “HIBT . RN ERIZE %% Python R ) IR A I, (HAS SR AT AT R $ULER S

4.2.1 ExnaYin)ER

AR, AHRRTEAIGE BRI EER

1T Microsoft Store [ F A7 R ], Python A A fE Joyxd e A B 4N TEMp A RHAT5E &5 AT
. AHE, EREGAR—NRARIA . WRAREADAE S ZA ], TR e B 2R -
TE 15 47 iF, Python f§ fdf Jij 4144 Windows SC {1 & 1 v 3R Wi — A FA A @A Bl fn, 40 2R 3R B
A% E $APPDATAS A c:\Users\<user>\AppData\, M4 5 A C:\Users\<user>\AppData\Local Hf

¥ 2= 5 A B c:\Users\<user>\AppData\Local\Packages\PythonSoftwareFoundation.Python.3.
8_gbz5n2kfra8p0\LocalCache\Local\,

PRSI, Windows 1R [H] 5 H LA SO I SO, B AR SCAA AR, IR [E1R B 144 Windows
H %E’Jj{ﬁ% T%Jilmiﬁ;( C:\Windows\System32 ﬁﬁlﬁ] C:\Windows\System32 ¥ W@j}ﬂj C:\Program
Files\WindowsApps\package_name\VFS\SystemX86 [ HZ .

PRATPAE I os . path. realpath () FREMEATIA SO E LB 12

>>> import os

>>> test_file = 'C:\\Users\\example\\AppData\\Local\\test.txt'

>>> os.path.realpath(test_file)
'C:\\Users\\example\\AppData\\Local\\Packages\\PythonSoftwareFoundation.Python.3.8_
—gbz5n2kfra8p0\\LocalCache\\Local\\test.txt"'

245 A\ %] Windows YEMFHRI, SAFELA N TA:

o M HKLM\\Software FEHUEW AT HHLE R 50T registry . dat XHHIE.

o N A MEAEAERT A HKIM\\Software B A, RMEHCIA Br R AR RN .

o g o Y S ER AEAE T BUR P A TERR U7 IR R 1) BKLM\ \ Software B AZRHE FRiF 1«
3 S R B R B O 2 4T, 9 Y 1) Microsoft XL AT 4 58 4 WIS N i SeRY,  H R AE

docs.microsoft.com/en-us/windows/msix/desktop/desktop-to-uwp-behind-the-scenes $#HX .

4.3 nuget.org £ &8

Added in version 3.5.2.

nuget.org s&—/ MK A1) Python 355%, i T-FEI% A 43R 4235 Python 1A R SGE MRS 4 iU 22 . B 9K nuget
& “NET fyigBigy”, (0o En TR, Bdn] AR TAE.

V7 nuget.org FRIUA KA nuget ISR EL. T IHAYHEZEN Python JF A& N SURULE LW T -

nuget .exe AT LEAPAE#EM https://aka.ms/nugetclidl &%, BN, ] curl 8 PowerShell,
i F % T H 2248 64 {788 32 (io#i U4 [ Python:

nuget.exe install python -ExcludeVersion -OutputDirectory .
nuget.exe install pythonx86 -ExcludeVersion -OutputDirectory .

TEARRFE A, WA -version 3.x.y o FIHESRATAM  HEC, G228 501 H . BOAN I
T, THRMARS AR, MRBA -ExcludeVersion PRI, LA FRRF L5 B 2020 MR E IR
Ao ¥ Her R 2 MU Python 2 tools H g
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# Without -ExcludeVersion
> .\python.3.5.2\tools\python.exe -V
Python 3.5.2

# With -ExcludeVersion
> .\python\tools\python.exe -V
Python 3.5.2

WH . nuget AR, WA%-PAT IR BRI M se BB ARs . 53, FahERFE (0 H SR
WA MARAEMHZ BRI SCHE, V92 CLARGER A shihdT I

T tools H3gAh, 1F—4 build\native H3., BEHF— MSBuild J&MH {4 python.props, AJ
PATE C++ T H il 9% SRR 5 T Python 2224% . 403 i 638 B H e 28 B il AR S AN A

IE nugetorg b B B B {§ H T www.nuget.org/packages/python Xt [ 64 v R A%,
www.nuget.org/packages/pythonx86 X} i 32 i it 4%, www.nuget.org/packages/pythonarm64 X 7 ARM64
JiA

4.3.1 HHZERRHE

Added in version 3.13:  (iXL&PEThfE)

O #it
AAT AR T WA, BTSRRI KA b K AL

4 B AR 3R] S04 844 B python-freethreaded X[, 64 (i JiuA4s, pythonx86-freethreaded X[ 32
A, pythonarm64-freethreaded X[, ARM64 R4S, X 2o (A L& python3. 13t .exe fil python.exe
A, WEETE H AR T BT,

4.4 TR AHIE

Added in version 3.5.

A RTG530/ Python 38351 ZIP U1 B BAEME RN — N AR —ER5, MiAZh
A P EEI .

HERES G, AN K LTF) SHPMRSEERE, BEELE. RETHERERNTD 2%
FIAREL . ARiE FEVE A TSE R iR AL Y . pyc ST EAETE—A ZIP S0, IFEfE T python3.dil,

python37.d1l, python.exe fl pythonw.exe, FHHUAMFE Tcl/tk (HFEFAKRBIERE, 1 ldle ).
pip F/1 Python 3(#%.

O &k

HRA S B IS B4 Microsoft C iz A7 F i I AR )7 26 88 T ST He it b D R . IBATI W REE &
WA Z2EAE ] P RS ol 2 1 Windows Update H 3 2¢%%, If B o] PLE A HE RS H sk &3k
ucrtbase.dll R

S =07 A% i AR P SR AT 200 o XA BAT IR SRR AL Python 228 RE(
pip A PR C AR, A n] PA/NOHERF pip (5 dE I G EUEAT A S SOfT . Gl H, = EVaxtE N
W AR I —R 0 C AT ) AbBE, PAMEIT 2 N BIFE 1) 1 P S (3t B0 2 i RE A DR S B AN e 2 -

R TSR AT P ANERE B
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4.4.1 Python IR F

JH Python 4 5 ) I AR P H A — B ORI AR — 058 FERAMEOLT , TR AR A R AT A E 2
B Python MFLAIRAS . MRIBENIXA ZEN] (REMR, ENREERGZ L), APk
i ,

T % I AT AT SO R B R P o 2 — L, (O PR it e B R . 0 7 il 4 JE e
BOA W R IR R WIAR 2 AE Python FizfTiy: PAARATLAESR], 22 RIMURAE B ] DASRE , SCHFRIKAT
PAIEHIZAT. TERZEUFOLT, HE RSB 7 % A 55 6 R i Y iy A Tl REVA I py_Main,
BECfR] ALK 7 B (A A BRSO A g BREE T S, B R ) i AT S BB python.exe 5
pythonw.exe. TERXMNFILT , W AR 27578 Python MIAZHLFR 48K, H H Al GEJoik S
HAbIEAEIZA T Python HEAR Bl SCHF SIR X 73T 4 o

X JE—FIrk, WRAZS Python RIPATSCIF—EIE N H R %%, PARRGRENIERAR BT . SIS
Wz, AT AT HALGIE, e RS R Z i ML HE e R i

4.4.2 g )\ Python

A AR 4 55 1) 2 R e T 8 T AR U AN TR, iR A Python ZATROT DA T L H Y . Gl
P HRE P AR AR ALED , BRI ] python. exe BB python3.d1l o JLi 2Rl
THOL, R B BAT U R4 2 BT R R 2258 1) 1 H s ol /2 PASR S T IZK ) Python fi#RERS .

SRR 4, AR ENEATOIE, OATERI IR R 2 A LS hE R AR B0,
TR A S AT HORI B HL 2% 2 1 A ARAR X

4.5 ERESE

B T ARER) CPython KATHUZ A1, A —StL & FHMINBERIIE M AL, DU @R TiA L 3 2 sg ) 271
%=

ActivePython
AR ZPFERAEMEN LR, R, PyWin32
Anaconda

TATHIRLAAEEL (41 numpy, scipy 1 pandas) Fl conda {45 B .

Enthought 35 85 B %%
“F—{X% Python FREEAI(U A BERE”

Z i Enthought $241t 7~ Canopy, {HEZ T 2016 445/ L il

WinPython
FiE T Windows RATIR, & T AR T ER AT A,

TR, XA REA B o AN Y Python BICHANZE , FF HOAN 4% .1 Python [ BAAES 81 5EH; -

4.6 fgE Python

L i S BT R SIS T Python, 5T D% HE Windows Sy — SR SRHIZS B BRSERY AL
HET AR E PATH Al PATHEXT 72 89, (HiX(GEH THRA . 2Ras. mREEEHfHZ
R ASH) Python, &2 [&{#i FiE F T Windows 44 Python ja %) %%

4.6.1 fiR: HEMETE

Windows A2 P8 BRI R SE0 A AREBESR Bt S 4B L BESFHAE t
BUGEHE S &, T SRR set s

C:\>set PATH=C:\Program Files\Python 3.9;%PATHS%
C:\>set PYTHONPATH=%PYTHONPATHS;C:\My_python_lib
C:\>python
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https://www.activestate.com/products/python/
https://www.anaconda.com/download/
https://assets.enthought.com/downloads/edm/
https://support.enthought.com/hc/en-us/articles/360038600051-Canopy-GUI-end-of-life-transition-to-the-Enthought-Deployment-Manager-EDM-and-Visual-Studio-Code
https://winpython.github.io/
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BECEREA R T I TEV ) G TR IL A &, FFEL, it & R A f BT 2
AT R

TETTHr B o A s R A AR (R, SLVFETF ISR S R I . 854560 %7 python . exe 1)
F SRR MBI TF SR AT R (R ENERRIAL Python 13 I 7% .

T EBATREAS R, T T U CGEEREARY, ST RGURIEN B A ARLE,
BRI et R R, FERHTRE, BT DRSS R PR R . B SRS, R
RN TR (EVEFRE BORUR )«

O #ik
Windows 2] S B HIRAE R GUVL R 25, XA BESTEMB I pATH I EUE M,

PYTHONPATH A8t Python Y FIA LA AT, PIBLERARE S i i g2 R0 & 5 Bl B 43 /Y Python
MRAARAR RS, B INAZORARCE A & .

& B
https://learn.microsoft.com/windows/win32/procthread/environment-variables
Windows H1 BRI B b

https://learn.microsoft.com/windows-server/administration/windows-commands/set_1

AT IRRHME SRR B set i

https://learn.microsoft.com/windows-server/administration/windows-commands/setx

HTFIRAMB B R setx iy s

4.6.2 &Fix Python B[ 1T {F
1 3.5 HUA J e A8 o

I8 T8 1 B Zh B2 Python FERRES I TTIASEBATIZ A, BT REMRARAE Ay 3L R4 1 88 Python, 227
A AR DU R

TEZHRTFHIE T, ATRAEEEARICA “FF Python R INBIFMGEAS 57 (13RI, DAGHZCRAR 7R 2 ke i
EINME] PATH o AT T Scripts\ XAEAAIE . X AFAEA python Kz TiERss, I H pip H
FUZERT. Ft, @A G T TIAS, S5 47 0.

WARAE TR R BRI, WIIRA T AE sl Ty, w8 B FEAE. 8, TPl
g A E IR E 2 W ET MBI paTE . (T2 Python Z2%& H SRS % paTH AR R, 1%
WESHMAH A S0MW. ~EAARTREM IR (B &H LA -

[C :\WINDOWS\system32; C:\WINDOWS; C:\Program Files\Python 3.9

4.7 UTF-8 &=

Added in version 3.7.

Windows {75981 I (& 5t 4 ith 4 XA R G804 ih A 5 (ANST AURS 5T) . Python {1 B A Ry SUAS SCEERIA Y
i #% = (B locale.getencoding()),

XA T AR A, PR A PR R RTR 22 %0 Unix R 484 4% WSL (Windows Subsystem for Linux) ™32 fifi f
UTF-8,

PR AT PAfSE A Python UTF-8 A5LxHF BRI SCA G 4% Uy UTFE-8. %25 il Python UTF-8 1 W] DA izt
-X utf8 My FTIET, B{F PYTHONUTFS8=1 1A &, 24 pyraoonuTFS | B B ] UTF-8 f=;,
HSFM T L AT TRIMIMESOMNEZ R,

24 Python UTF-8 B I, ARABIR T DA i mbes” Hrfif it g (i R Ge st (ANSI AU 57 .

50 Chapter 4. 7 Windows _t{#H Python


https://learn.microsoft.com/windows/win32/procthread/environment-variables
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RIS pyTHONUTF8=1 | BRIAFREEAS BORF S5 AR R G W T A Python 3.7+ N o WAARA (FAn]

Python 3.7+ W ISR MO T R SE i R G i o, IR B B I N PR 2SR 1) —x ue g fp ATk
T,

O #ik
BIEAEA S UTF-8 A5y, Windows Jiit i) Python t&FE AN % 0L H BRI f# A1) UTF-8:

o 1#Hil & VO fFHtpiE VO (5 Il PEP 528).
o XA Gtk X (3 PEP 529 T,

8 &ERF Windows g4 Python Bzh2%
Added in version 3.3.

HF Windows [ Python JE g @ — DS HIRERF, W BIE CAIHAAT R Python AR . B AAVFHIAS (5
A7) HERHEE Python MUASHY E I, FRFE (0 AT A o

5 paTH AR AN, JH AR IR e Al ) Python HUAS . B B[R] 45 ] 2N @ RS EAE
FHRETICAHER A B BB 2 A .

JABh g 2AE PEP 397 RS ER)

48.1 AI7
M&HLTT
1E 3.6 A A A AL

4 JRy B2 Python 3.3 B i iARHE S aS MUEARR) paTH b JHSIAEFF5 BrA Wl ARG Python HUAHEZS,
PRI ZE AN IR TR B B A RS R T, W e S m AT A T i

[PY

)

MR R E 2 FOfT AR (1 Python £ )52l - BRI PAIERR I, I HARFEE AT Hifthay 47250
HAE AR F] Python,

WS4 T % ARG Python (B, 3.7 F13.13 ), 54988 Python 3.13 3 - 1K) Python
7, RS

[py -3.7

)

AR AR © 223 19 Python 2 fEGHTIRA, #2iPA T a4

[py -2

WREEDI AT R, WIERM U R R s

(v REABAAHAS, WFRTEANEFAURE XS,

Tix i é>5

[py --list

SR M HT Y Python WA .

-x.y ZHJE -v:company/Tag SRR, B ARVFERE— A E R Python izf7hf, WIEWRERH
T python.org PAZN T BIRRAS . ATATREAG PEP 514 $E47HEMHABf 7 AR R iT i L BT . —-1ist @ dF
S A R -v: #E R iz

B -v: S50, $8E Company FFHELEFRRR H1 2k FAZIRMH Wiz 1T, M8 E Tag ¥4k 5 fr
HIRMI BT . 3 Eié HE BT A /& Tag:
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t BBEEF 3. BREHEAH
py -V:3

# W MEM 'PythonCore' X ATH B AT H
py -V:PythonCore/

# % PythonCore W # & Python 3 54T H
py -V:PythonCore/3

SRR A (-3) 5 AR B %0 Python KA IIZATIN , MIARERHAL N K I (B2, 58
A (=72 3) MR R AL ATRA BT o

Company 2 7F 52 8 P A4F Hf_E AK/ING AU 77 AT IS RL . Tag J& 7 56 88 49 52 5 28 2R 47 TR,
BT 2 S R T XA -v:3.1 PURE 3.1-32, {HORPCRCL 3.10. Tag 2fii
BEE A THE TR (3. 10 b 3.1 8D, ARHESCARBITIVE (-v:3.01 RRVLAL 3.1).

MEHIE

Added in version 3.5.

WIR JF S AR 7 iz 17 A BB Y Python AR, JF OB HAERSE (A5 HE P2 61 B venv 553 2% 418
virtualenv LH) ATIHEPRES, MBI RF21T B IIFREE RS AN 2 2R . BhafT4 R
%, EEH BN, 82 UHE 4R Python fiiA .

MEHE

EFRATEE— L Python 1A - G E—A44°8 hello.py MISCH, H & PUR A

#! python

import sys
sys.stdout.write ("hello from Python \n" % (sys.version,))

M hello.py FIT7ERT H &, $ATPA R4

[py hello.py }

BAZE R F fHiY Python 2.x ZREHIIA S CATHN R . BRI S— AT ON -

[#.’ python3 }

PRAE B AT % G 2B T B R B4 Python 3.x 5 L. W0 BTG AT/ BI—FE, ARAT AT B A Hb g 3 B
ARRER. BBARE 6% 7 Python 3.7, 2R —1700Ch #! python3.7 IRAMRN BHEEHTEHIH T
3.7 WA E o

R, SAHEAMHAR, R “python” R G2 224 Python 2.x IR A . X2 T )G HRE
JAeZ% Unix, HA4 python il # /248 Python 2.,

MITHEREX

LA RAZARE I 2 5 Python SUIF (B .py, cpyw, .pve SCF) AHKER. XERE 2 Windows BT
RS OB Horh— NSO, R SRR, R T DA s R ] B TRk A 5 G R Y
A o

DR F 2 A2, B E BN I LA 235 21> Python fitAs, BARHUR TS —F7HI N A

4.8.2 Shebang 1T

R BIASCIREE—ATVA #1 TPk, WUFR g shebang” 47 Linux MIHAIE Unix #E4E RGEHA M AT
APLSCRE, EATEHAEERG LR 2 AT AR . X4~ H 30 &% SLi/E Windows _EXf Python
A AR A TR, BT A7 B R TENTRI B .

N7 #ei% Python A< Hhff) shebang 477E Unix F1 Windows 2 [E]#54H, % Bzhas k4% Rl mdokis
ESAT RS . SRR A 42 -
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e /usr/bin/env
e /usr/bin/python
e /usr/local/bin/python

e python

B, AR MEATT IR —1T

[#/ /usr/bin/python

REAR B I8 ERIA R Python BEGE H REAUERSE . AOATE Unix |44 5% 2 Python AR 284 11X —
7, IRRZ S K B S AR W] DA Eh S sl (i T TE 58 2. WSRARTE Windows b2 55— 4B I A7 22
HAE Unix ERIAT, ARBZGEEHRANPA /use JF3KHY) shebang 17

R fE AUy S R AR — AN BARA SR 2 (AT0AR R AT, WAl DA A S AR
AT ) o BUANAE T ATEU AR 5 2 JE RN ™-327 Rt sK 32 fizfiiAs. Bll /usr/bin/python3.7-32 K
{71 32 {ifY) Python 3.7, HISRUEE T — A REAUPRIEE,  WILKF 200 FOASZ- -6 s B BA58

Added in version 3.7: A python 845 3.7 JFUG, WILAEIE™-64” I 64 (OMA. MAMETT DS R
A BT TR U A S (] /ust/bin/python3-64).

TE 311 RA K AAET:  “-64” JSEEMHTH, BHAESWAN “AEMIAPIE N 1386/32 FLAIAMY" . 23
SR—FHERIINE, RGBT -v: rac SHOFHA 2 BAITREE

TE 313 A A AEASTE: 51 T python [ HEHL A 0AE £ D0 S0 8 B0 I E B PR B P A % paTH, X2
AT Ab P shebang $§7E T /usr/bin/env python3 (HEIHHFREHEA python3.exe fEDL.

shebang 171 /usr/bin/env B EAG —PEINIFEN B . FEEFR T LM Python fEREZSHT, HIE
FHERTHATRE Y H 5% paTH HIR R SRS — S 50% A A FRAHITEC AT Python FIHRATRET o X XTAY.
T Unix 1 pATH AT RT env BIFIIITH . WERTCERENS env G Z S5 — DS EAH TR AT
PATRET , (BIZSEUE A python JF3LIY, BRFHEEN R FHAM LAy 2 O A R AL 3L . ] DA B ISR &
PYLAUNCHER_NO_SEARCH_PATH CHAEEA(R) Bkt %] pAaTH W8,

TEIER VL B X AR AL — B H-S DS AT RAE IR B 4R (1. IN A 1Y [commands] —F5 PgEdl, Xl
SR CARHARA R GEARAT T S 7 s B S i - iy 4 I A R A2 — A I 28 (TEFF-5 0547
A AT ATREFE RN AT 254 ), TR AR (E 2% AT A TR P B sE B A (FEINT PR E BT S 4ers
PER S I —TR 5 ) -

[commands]
/bin/xpython=C:\Program Files\XPython\python.exe

A A H AR INT SO B Ay A0 2 24 1 Windows 7] FUET R B 246 S Bl A T4 4 S A S H 1
BRA%2 . XXHT Windows & J@ B IAS S BAAS 58, 040 202 o B A i AR, PR AT 45 Unix JRUKS £
shell 2 ARFEAM . XEPEAETI AN LB, I DAMEEEZABE, B8 2GS LA B DA AT AT
(EpIESS @

4.8.3 shebang {THI&%
shebang 73 1 DAJ 7 B 2% Python MRRRSRIOFUMAETT . 260103, WAL HRATCRENY shebang 77

[#/ /usr/bin/python -v

B4 Python DA —v &30 fE5h

48.4 BEY
it INI B

J& Bl 2% RF 1 & P Aini S LHTH P YRR EYE H SR py.ini (SLOCALAPPDATA% if
$env:LocalappData) VAR BNESTTE H R W) py.inio [FAEM).In SCHE S8 TR ahder) 35l
& A (B py.exe) f1 ‘%107 HeAs (B pyw.exe).
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SRV IRRE H SR AR B A SIS TRl AT SCPR S5 . ini SRR I E L, TR X R SR 7 55 14 49 ini
SCPEARA S5 MR I ) ] DA 6% 42 ). ini SCPEH a2

B3 X EIARY Python kA

TERSLEREOUT . TLATE A & L S AR IR EART,  PASE 52 iy R JH VR4 Python AR o BRUAR FRE AT LA SR
ARSI, AIDAERE ISR C0) RRHCABEIIAT . Besh, TPAEIEinT-327 5 “-64” SR iE iR 32 fif
2 64 fFESEEL .

i, — shebang 171 # ! python Fr&AH AR ESF, 1M #!python3 H—MRARER, BHIGE—
ASTFRA

WRAE A S PR B A BREAF, W] DA EIREEAS & pY_PYTHON PAFRE BRIARA R B #F. AR AR
B, OWERAAT3Y. %A R DA R ARl i my AT AR R R AR T{E,  Eeanv3”, 3.7, 73.7-327 573.7-647, (i
HER-64" WEIAGE H T Python 3.7 S & A P L5 10 B 3 %% - )

WA R BNRA R ERT, W] A E AR B PY_PYTHON{major} (HH {major} J& LIAIHHER Y
Bl BB RABREART) PASEE SE A . WA BRI ARERIEI, JEala R B 422%1) Python WU -
T 0 R BRI BN W BTk B, REARREAIE, (HAZ A ] BB 1% R 9 ol L2 i IR A
AE24%E T HIF (major.minor) Python UASH 32 i F1 64 {3 ff) 64 £ Windows |, 64 (iRASKFIA L2 1 k-
T R BIAR 1) 32 [T 64 (L SEBUER & QI - X XFF R SIFEY 32 (i1 64 (7R 2 EMT) - WRaT i, 32
DR BIRR 7R ) T A 798 5 AR 1 64 37 Python 2% . ik ARt n] AT S 34 9478, HANE PC L%
BT WRLCRR A, WA E U R (BRI, ARAEE 32 {788 64 (A Python FIFH R ) s #s 2 75
A% ). W ERTA, AT ATERUCA AT B0 TRy “-327 5 “-647 JEZORE It .

i

o WA R BEMIXIET, 64 pychon Fl python2 - I 25057 Python 2.x 7K , 654 python3
A5 TS 1) Python 3.x,

o 1% python3. 7 ARSHE LML, FHRADEEIEE.
o N PY_PYTHON=3 , 54 python Hl python3 HRH ] Fer 22419 Python 3 Ji4s,

o I PY_PYTHON=3.7-32 , 3% python FH{HH 3.7 1 32 7 3LH, MMif4 python3 B0l fH %
#11) Python (PY_PYTHON #RABA WA TG E T FEHIA.)

o UM pyY_PYTHON=3 H PY PYTHON3=3.7 , fii2 python Hll python3 ZRFE SIS 3.7

BRI RO, T T DZE RSBV 0. INL SC L A 0  INDSCP 340 Bk [deaules)
AT SN S Py MBS RO (HFVERE INL SO R KA KNS ). ) SREEAs L
B P20 B SR INL SR i P 2.

54n:

o WHE pY_PYTHON=3.7 %[ T E DA AR INI SCF:
[defaults]
python=3.7

o B PY_PYTHON=3 fil PY_PYTHON3=3.7 #24T 5 AN WA INT 344

[defaults]
python=3
python3=3.7

4.8.5 2Hf

AR AF B PYLAUNCHER_DEBUG ELiR'E (CAHAEMIME), Bl 2w E B3T3 stderr (BI4EHI5) .
A5 RS R BB R, BN Y RV R O W0E (LR Python UIRAS , 4558 MRS AT 1 143 DA
K FF 3047 H b5 Python fSEPR 24T . B9 3258 H Ax 2 A T A .
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4.8.6 Riz1T

W FRIEAS B PYLAUNCHER_DRYRUN VIR E (CHEE(E), Bah#vlim b e iasirims, (HAS%LR
55 Python., 33X T AH A 5 Shas ShATAG I 4R 5 F5- B4 /5 30 Python 1 T HOREARA AL . HHEEESA
F bR e oS MR S UTP-8 skgmfs, PRmAeds & bl GE eIk IE e 2.

487 HREH

N PREE AN PYLAUNCHER_ALLOW_INSTALL CLAVHE (AL ME), T FriE K% Python MU 423 H
A PAFE Microsoft Store 3515, JEEN#SRF 2l 225 E . X RERR 2 H P AT R 5ERL, MR TTRERR 2 FRK
BT .

AN PYLAUNCHER_ALWAYS_INSTALL ¥ 5 ¥ S8 sl a8 B2 2218 20 %% Python, RI# & & & 9ifa iz .
XEZEZE T ER (GFHY.245 pYLAUNCHER_DRYRUN —2{# [ ) o

4.8.8 iR[EIT

Python JE##% I BER MDA R BB S . ASEre, BOALMIME ] DARHX 2E5R 455 Python 7= B iiE
B R Ik

B AR A FRRFE IR R, IR HAUIE S o R T A BUTE PASNSAT HoAt IR T DASRIBCU i 5
il XA H A2 DA AR T REM 51 ) o

AR (=R 37

RC_BAD_VENV_CFG 107  #3F| T pyvenv.cfg {HIXMAEHIR.
RC_CREATE_PROCESS 101 =3 Python 220,

RC_INSTALLING 11 ZREFE), HafREAE S iUEEET.

RC_INTERNAL_ERROR 109 RTiMAMAS IR, R FETAS R .
RC_NO_COMMANDLINE 108 TE¥:MEE RS ST 1T .
RC_NO_PYTHON 103 T EN T KA o
RC_NO_VENV_CFG 106 FE% pyvenv.cfqg (HEA IR,

4.9 EHER

X LEYEREPATEAH ) Windows J1REX sys-path-init H1 iR #E4T T4 52
YEAE] . _pth XFEF, sys.path ZUUAFE Windows FIH SR :
o TEFFURIE, IIN—AE4H, AT M4 E H 5%,

o WERIREAE R pyTHONPATH AEAE, WAL & i, W RIMEAH . R, #E Windows
b, AR SR, AR BIF ISR A R I E S (c:\ %)

o WUANT YRR T BT W] RAAE S F B B [ B S i 2 3 3R BKEY_CURRENT_USER Fll
HKEY_LOCAL_MACHINE 4% FHJ \SOFTWARE\Python\PythonCore{version}\PythonPath 1, DA
I35 B B AR AT R VR M ERAME B T8 S B A IR AR N B sys.path Ho (GEHEEIIAG
EL NI L2 A% Ll HKLM, R ik HKCU 3@ k=5 )

o QAR TIRASE pyraonaomE | WPREHABRGE SN “Python FEH &7, FI, == Python AT L
H &R T AL “landmark SCf4” (Lib\os.py 3{ pythonxY.zip ) PAMEW” Python = H% “ 4N
RHF) T Python T H Rk, MR % CHIRAH T H IR INE] sys.path (Lib, plat-win %),
0], %L Python #4582 MAFAEET M2 H Y PythonPath #4351 .

o WL AF| Python Home, W% F8E pyTroneaTs IR/, FF HIRAFEMRDTT, W H A
AR S HBEGA R AE (B0 \Lib; .\plat-win &%),

UNSRAE T2 ] AT SO 1 B ] AT SCHF B H SR P RS pyvenv. cfg SCPF, MIPAR ARG -

o W home B—A4iXt A2, I H pyrroNHoME RPEE, WIFEHEWE G A7 B I A LA 2
AT HAT SCE R A

XV A G0 e
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« iZfT python.exe , B Python H RHAEM Hifth.exe (ZCREMRA, BUEIAKH PCbuild H3%) W,
P HAZ DA, TEZARENERT RO AE . IRABIBEENR PR HAR BRI AR

« 4 Python LA 1ET — P exe (REAMHER, ilid COMIRAL) W, KAWL “Python Home”,
RN o = P 51 3 0 I S R ek S b e 0 e ol M N g VA E 9 -

o MR Python FAFNE ML H SR H HBATEM R (45 .exe, —LARFETFRNGRE), B4
IREAFEN— 25 — LE BRI EARIN B AR Y B A2

X AR LEAEEEKF Python fIRZEEI Y AR P S AT BI N, DA EEBCRFBY 115 HAt 22 5 -

o WA PIT SRS — _pth SO, HP S HS . XK 2R NER AR AR S O Y
IS, AW site , BRIFFIHE import site s

R AR AE H O W W AT SC M oI # python3.dll B{ python37.d1l, i 1E

Py_InitializeFromConfig() Zﬁﬁﬁﬁﬂﬁﬁﬁ PyConfig.module_search_paths,
o VR HI/EE TS PyTHONPATH FHAE BB H W A REFHY python . exe Z HIXE PYTHONHOME |

o WURGARERE BT A (B, B2 —ARVF AT EIEIZAT python. exe IY4F KI) , THf TR
% H P AFAE landmark SCPE (Lib\os.py). (HYERE, 78 ZIP ALK ENZ S, (At
3 IE 1 fir 44 149 ZIP SO )

DRI R R GEVE R 228 PP I SO LS T-5 W AR PP AN e — AR R B A% . 0], Pl g
SAEE AR AR e B B MR, S — DRSO R, PN AT BB IR 2 2 2 BT
P Pt A A AR B AR A S0

TE 3.6 JA K AASH: IS - _pth SUPFSCHHF M pyvenv. cfg FIRSER T applocal #EI.
TE 3.6 HUAS A EAS T 24 5 n] PAT SCHF ELAEAH AR IRFAS I pythonxx . zip EAIHERIARED) o

H 3.6 JRA 5 H: fE Modules (A& pythonPath) T Y5 o 4 5 BB W] DI 1 importlib.
machinery.WindowsRegistryFinder § A . F£ Windows | A FRASAE 3.6.0 N A9 = 1, (BAE
Kol ] e FEH B HIRINF| sys . .meta_path.,

4.10 BfinnfEiR

A& Python 1 H AR @B AE T A V-5 thE I AR, H/2 Windows A —SEARRAYREME . FEARIE R R SMERER A —
SRR Fr BAE (0 A xS

¥ET Windows [FRERLHLC S AE mswin-specific-services 1,

4.10.1 PyWin32
Mark Hammond % 5[] PyWin32 duie —2 il T4t Windows % J@ SCRpAOBEE . X AN S TR
e Component Object Model (COM)
« Win32 API J{
S
o FFHE
o Microsoft Foundation Classes (MFC) f 821
PythonWin Jg PyWin32 Pffaiifi—/n il MFC W AR . ER— MW E A Al it A IDE.

S Y
Win32 How Do I...?
Tim Golden 3%

Python and COM
David 1 Paul Boddie 2%
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https://learn.microsoft.com/cpp/mfc/mfc-desktop-applications
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4.10.2 cx_Freeze

cx_Freeze Y Python Jil A~ i o] $04T 1) Windows FEF (*.exe ). MAR5E BIIEAEG , MREER] PASr &
PRI FHARE 11 JG T3 ) 4% Python,

4.11 7£ Windows _k%5i¥ Python
gn%m@a CL4i i3 CPython, T e B2 SRR JE AU o ARPT AN 8 AT IR R A RS BOZ A T A
B 25t

TEARTE A5 Microsoft Visual Studio A P ZAIH S04, B2 H FHEE ) Python A 4%
o KB TF peouild HEH,

FiFT PCbuild/readme. txt PAFRECH XM SRR —KEE.
B XY R, #5207 building-on-windows .

412 HhFE
Bi% Python [RITRIE, R FUARI M IF—SET6 (THIIPEIFZAR). o PEP 11
TRRBH R SR A .
+ Windows CE [ Python 3 i R 2 (M£3O,
+ Cygwin <htups://cyawin.com/>"_ TS TFF UL T 5% ‘Python ARFERS HYTIRE.
B XRAHTRFLAERITF RPN E, 21 Python for Windows
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CHAPTER B

7 macOS _{# A Python

SN B AE N ET Mac HLIN_EFF 4R Python B2 LA T 1Y) macOS & Z 55611 H. FEBfT |
macOS it Mac Hfixi b ] Python 5 7F HiA Unix Z80%F 4 oI F 16 6 ] Python BOMRES AE#AHIT, 1HAE
Python ‘%% L FR ek A A i 225

L FhigA2m] ) macOS FKHL Python . £ 54 4-r & IR AL B 9T iR Python (T4 iR A . AR SOk &2
BN A 2 B CPython &7 AT python.org W3 FR4RAE R 2k Python filiA . 2 0Lk % 4708 FREL
HoAb %S

5.1 {#f3kH python.org B macOS kf Python

511 ZRLERE

XFF 4] Python ffiA (AT security ARASHIBRSN), KA BB 848 & I/ T macOS fii Python
GRAETAL. W DATE iX B RGBT F . AR T Be Al FH BB 52 SRR Python fiUAS . 247
GRAE PP T A R A 3217 T A Mac (Apple Silicon Al Intel) 32 4% F: it macOS it A< universal2 it
il Python ##th , H Hii# % £ /0 %3] macOS 10.13 High Sierra.

R S — AR UERT macOS 2830 (Lpkg) o AR SO AL TR0 S 58 2 vk
FERE (RIS . SCRY K/, Z4455), WP FEoim . 2 m LN M python software
Foundation [f] Apple 7T &3 ID IE 152544 M /ANilE, 54 macOS | 2% (Gatekeeper) ZK,

AR BB 2R L B, 3 L HOUGE BT 3 2 (30 o X RFIT ) macOS P B AR I 200 AR K
PF, B BB RNE 2
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Welcome to the Python Installer

This package will install Python 3.13.0 for macOS 10.13 or later.
® Introduction
Python for macOS consists of the Python programming language
interpreter and its batteries-included standard library to allow easy
access to macOS features. It also includes the Python integrated
development environment, IDLE. You can also use the included pip to
download and install third-party packages from the Python Package
Index.

At the end of this install, click on Tnstall Certificates toinstalla
set of current SSL root certificates.

Free-threading support

MNEW for 3.13: This installer package can now optionally install an
additional build of Python 3.13 that supports the experimental free-

| threading feature (running with the global interpreter lock disabled).
See the installer ReadMe and the release notice for more infarmation.

Continue

st Continue $ 411 /s 245 727 17) Read Me, 7EHAE 25 H 2 4, Read Me SCHY £ 5 RG22 4%
i Python A A K & BT S 5 AY macOS A . AR T e BV sl T 1R S~ o . EBRIATE LT, %
Read Me &2 35 YE /Aapplications/Python 3.13/ 1 HEA]ALRERFEE,
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[ & Install Python 8

Important Information

This package will install Python 3.13.0 for macQOS 10.13 or later for the
Introduction following architecture(s): armg4, x86_64.

Certificate verification and OpenSSL

This package includes its own private copy of OpenSSL 3.0. The trust
certificates in system and user keychains managed by the Keychain
Access application and the securiy command line utility are not used as
defaults by the Python ss1 module. A sample command script is
included in /Applications/Pythen 3.13 toinstall a curated bundle
of default root certificates from the third-party certifi package (https:/
pypi.org/project/certifi). Double-click on Install Certificatesto
run it.

The bundled pip has its own default certificate store for verifying
download connections.

Install Options
‘You can control some aspects of what is installed by this package. To see

the options, click on the Customize button in the Installation Type step
of the macOS installer app. Click on a package name in the list shown to

memm rrers infarmatian abeod that aedine

Print... Save... Go Back Continue

m T GRS AHLRS 2 R Python U KA BEFRFICCE A BALVF AT o AR B Il %V T A REARSE T
— WA [ARE, NI H S S 2 AR R T LABLRE R B2
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To continue installing the software you must agree to the terms of the
software license agreement.

Click Agree to continue or click Disagree to cancel the installation and quit
the Installer.

. Read License _ . Disagree ] L Agree

P VP IEAR, TR B E e R A, FERZEIELT, BOAMIFRE 2R B ol A
My TR
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Standard Install on “Macintosh HD"

This will take 179.1 MB of space on your computer.

Introduction

Click Install to perform a standard installation of this software
on the disk “"Macintosh HD"

Customize Go Back Install

A ERE S T AR P SCREAHL, AT DATERR s e 2058 2 i o A o a9 R g B — AT
H T PA T MR PP 2 2 2R o A AR SEIR M nT e B R RF I, IS 430 A by Az =
| T .
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® ‘e Install Python 8

Custom Install on “Macintosh HD”

Package Mame Action Size
Introduction Upgrade 1091 MB

Read M GUI Applications Upgrade 635 KB
UNIX command-line tools Upagrade 9 KB
Python Documentation Upgrade 69.3 MB

Shell profile updater Install Zero KB
v Install or upgrade pip Install Zero KB |
Free-threaded Python [experimental]

Space Required: 1791 MB Remaining: 34.05 GB

This package installs (or upgrades from an earlier version) pip, a tool
for installing and managing Python packages.

Standard Install Go Back Install

A TR B Z BRI TS T A 2 B LA, 5 RS RN nT R e 28t f . I RE Sl ok
P ZRE A TR LA . TR Adninistrator (G5PER) BURAY macOS f F1 4 Fl%E
i, A& Python £ T[] FEL IR HH X BT A FH P 2e s .

LRESE MG = s BN
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Introduction

‘& Install Python A

The installation was completed successfully.

Congratulations! Python 3.13.0 for macOS 10.13 or later
was successfully installed.

One more thing: to verify the identity of secure network
connections, this Python needs a set of S5L root certificates. You
can download and install a current curated set from the Certifi
project by double-clicking on the Install Certificates icon in

the Finder window. See the ReadMe file for more information.

Close

il Install Certificates.command [®HREY /Applications/Python 3.13/ B O HH) SO 52 %

%,

IDLE

Python Launcher

Python 3.13 =By o2 v » Q
SHELL A E
Install icense.rtf Python
Certificates.command Documentation.html
SHELL
ReadMe.rtf Update Shell

Profile.command

RETFE— MG Terminal Ay T8 1, {17203 Python "I #7223 SSL ARUEH LML .
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& Terminal Shell Edit View Window Help

Python 3.13

#H,ﬁgf SHELL p ==

IDLE Install License.rtf Python
Certificates.command Documentation.html

[ ] [ ] [ sysadmin — Install Certificates.command — 83x22

Last login: Sun Sep 29 12:16:51 on console
/Applications/Python’y 3.13/Install\ Certificates.command ; exit;
sysadmin@pyals ~ % /Applications/Python\ 3.13/Install\ Certificates.command ; exit;
—— pip install --upgrade certifi
Collecting certifi
Downloading certifi-2824.8.30-py3-none—any.whl.metadata (2.2 kB)
Downloading certifi-2824.8.38-py3-none-any.whl (167 kB)
Installing collected packages: certifi
Successfully installed certifi-2824.8.38
removing any existing file or link
creating symlink to certifi certificate bundle
setting permissions
update complete

Saving session...

...copying shared history...

...saving history...truncating history files...
...completed.

Deleting expired sessions... 4 completed.

[Process completed ]I

N5 Successfully installed certifi fil update complete FFFEHIIIE T RimisE O, ARAZEHE
SRR SE 8. ST DA P 2 it P 11 R 2256 16 11 o
BN R S 2 R TN

» YREY Applications LPFSHIH) Python 3.13 F30fd. JRIGTEX HkF| oLe, XE/ENE

Python &ZATHURHELRA-ITT A 355 ; PAJ Python Launcher, B 15tALFHTE macOS Finder H XLt
Python JHIA 1 #E4F .

o —/HEZE /Library/Frameworks/Python. framework, @ngﬁﬁfﬁnhonquﬁffjtﬂ#%ﬂﬁfo LHEFR Y
SRR E AN BRI shell B4, BEHIE Python, AR PAFSERIX =FEZATE . 5[] Python FIHAAT3C
PR S8 B R LT /usr/local/bin/,

‘@ &

AL LA HRAS Y macOS #RELHE— 1> python3 iy /usr/bin/python3, EHEHEH— Mt Apple 7k
T H Xcode B Command Line Tools for Xcode fii [l f{1H % & % |H H AN 52 25 11) Python Jifi AR . R4
AN ZAE R N B e e hi, R B2 i Apple $5 1 HH Apple SRk 8088 =07 i 4k ¢4 B 6 A
WRARBERR %5 — K B python.org BYFFIY Python JiUAS, FEARM TN A5 B AAH [F{HEY
AEIEF5 12171 Python 22 fILAE . BRIAZREFR P30 24 2 5 PR 6 F "B 1Y python3 T A& REEH
python3,
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5.1.2 0{aiE1T Python A

AR AT DA Python fRERS o QSRR WMAT7E 28 i 4 11 ] Unix shell, /77] PAMGE python3.
13 B python3 H AL — DN 2RI (W4 4475305 il ) . Python ZRE & T —
AN K A shell A2 H AL A Python ()55 H Z15 .

PRt AT DASE 3 5 BT & PR R IDE MG R . idle 2 — MUFELERRIE Python % A7 KT HH i FLAT B rfih
BERA 2 fEdn A RE R A5G . IDLE 30635 —4~ Help S HLAVFIRTT I Python SCRY . MISRAIE 542 Python
B ARATDABS SR SR AT B

WG VrZ HABW] N SmiB a8 A IDE, 18 27 40 43 25 4o S AT 203050 TIRENS
TAEL S B 14T Python JHIAS , ARAT DATEMGEL fFERER I FRHF A S0 44 -
python3.13 myscript.py
M Finder (Vi) s TIRIUIAS, 1A PIFpIESRE:
o JFEAEIHZE] Python Launcher,

« M Python Launcher {{:yiilid Finder Info %7 IFTITIRI A (BAEMT .oy JIAS) FBGEEIRY
AN IFERF . Python Launcher HA L/ WA Hl AN H 377 3. BRI M AR /R A B
UM S RO B e, S Preferences SRBAIHTA /P R

THTER M macOS Finder B EGZATIMIAS T A8 A5 A i B IBATIAN A Y5 2R DA B ASRE AN & 1
L1 T shell Bl B SCPErp A PR AE S Y shell BREGAHIEAT. IR, BUANGE AL AT H AR B AR sl AR e — A
R LTI R 4

5.2 Hib&1T

%TTE‘{E python.org macOS ﬂ%%%f“, ﬁﬁ*%ﬁﬁ@ macOS E’J@?ﬁ[ﬁﬂﬂ%ﬁﬁ%%zﬁkﬁi‘ﬂﬁo W\F%
SO R R AT HE S AR -

ActivePython
BAHZVFEHRAEERZRAS, Oy
Anaconda
WATH R (40 numpy, scipy # pandas) PAK conda fAF RIS,
Homebrew
o) rn)acOS AL R 55 2 1 Python [iUAFIF 2 56T Python 188 =543 (£33F numpy, scipy il
pandas) ,
MacPorts

73 —/M1% macOS 145 Z A Python iASHIVFZ BT Python Y25 =7 A F LAY A Bl g . mTRER
1% Python AP EBCRIVFZ HI TR IH A macOS YIRS

TR X 2L R AT IO REAS G4 Python SUHAMZE A EBTIRA , I HABAZ. O Python [ BA R4S 850 H5 -

5.3 &MY Python &

2 [ Python Packaging User Guide J i1 »

5.4 GUI 32

{11} Python 7 Mac _EHJ# GUI W IR 747 2 ik

FRUER Python GUI T HALE tkinter, 3T FEEM Tk THAD (https://www.tcltk), ZEE8a4E T —4
macOS A4 iR A1) Tk,

PyObjC J&—/1~$1 3%} Apple 1) Objective-C/Cocoa EZX 1] Python 45 . 4 Xk PyObjC {5 B AT M pyobjc ZKH.
AL NMER macOS GUI TR, 404%:
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PySide: Qt GUI T HAY f°E 5 Python 4 5E .

PyQt: Qt 53—k Python 4§ .

Kivy: —#CCRF R A 80T & 156 GUI T AA.

o Toga: BeeWare Jii H ff)—&B5r; SCFEsIE . Boahifeg. Web Flfziil & M H .
o wxPython: —F SRR EAE RGN ET-& LA,

5.5 ki

5.5.1 RRKBEHBREEZHHIH
Added in version 3.13:  (iXL&PEThAE)

O #it
AR T WA ER, BTSRRI KA R AL

python.org [{macOS & Python GREREFF AT VATERE 225 3015 PEP 703 (i il Python 3.13 #9i , Rll%
PERY B AR (TE2E M global interpreter lock fTE UL FIBAT) . A python. org A TUARIAT BERY
OB .

HI T SRR PR R A SR SCIR R, IR ITUSCHRRBA A 2% . BT B 2228 g I, o i 7E
WZEAR P Y R b ity B SURE DR B4

[ ] ‘e Install Python El

Custom Install on “Macintosh HD”

Package Mame Action Size

Introduction Upgrade 1091 MB
Read Mg GUI Applications Upgrade 635 KB
UNIX command-line tools Upagrade 9 KB

Python Documentation Upgrade 69.3 MB

Shell profile updater Install Zero KB

L Install or upgrade pip Install Zero KB

@ Free-threaded Python [experimental]

i Space Required: 1791 MB Remaining: 34 GB

This optional package installs a free-threaded Python framework,
including a separate Python interpeter capable of running without the
global interpreter lock. It is installed independently of the normal
interpeter and includes its own standard library and site-packages. See
the installer ReadMe and the release notice for more information,.

Standard Install Go Back Install

1N Free-threaded Python 142 FR 3T N H) SR HERR 2] 18, NS K- B A PythonT. framework 533
Python. framework —[f] %3 % /Library/Frameworks W, I E i H £ FE ) Python 3.13 #)#@HiR
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TEARIY R SE B 5 fegeiy (BRAE GIL f) Python 3.13 A ERIL A7k 22 st ) KU e/ MK o XA
BEATT SRy AR B SR SR 1) PR T AT REAE AR SR A AT R P B R A

ORI A T S R R 1 -

o A% 1) UNIX command-line tools {4t 4E /usr/local /bin F 2234548 0] python3. 13t
B R RERS , PAM python3.13t-config, —gOWNAIUMEFE RUMRA ML TH. &
T /usr/local/bin JlH 2 EIELEARM) shell PAaTH o, FERZECG LN WV AZHA T ZAE MR pATH
IS BRI ] python3.13t.

o XFFAKAN, Shell profile updater (£ /Applications/Python 3.13/ HIf{ Update Shell
Profile.command igZ:B'ZT# ﬁ Hﬂéﬂéﬁiﬂ/ﬂﬁﬁ:@,c

o HH LR @ RAE G B A AR B R AERURNRI) site-packages Hak, FHAEERAE
B, WRARTEELL AN EAE A AR R T A, TRETR BRI R AR . H AR
PREERE ) pip RBCLA python3. 13t fififf].

- N7 venv Ml | pip SRZAEHMAL: -

python3.13t -m pip install <package_name>

o (E#RVEZ > Python PRI, BIHAIE ] R SUBREEIE 7 e fie L A A SR T 5o X n] RASRE SR T RERY
A BRI RN FTTE 2 WA~ Python TEAERE ] 1 A RK -

python3.13t -m venv <venv_name>
SR IG AT activate,

« %247 IDLE 1Y B t & ARRA -
python3.13t -m idlelib

o WG/ AR P B RS i W R [R] B PY THON 3Rk & Wl BES BRI 2 AN ZE R, 28015145, G sk
YRTE shell Bit & SCHF 58 & T PYTHONPATH ()i . AN W%, W DABEHIMG —E XFERY & 41T 07 kA
WA L PRI AL B

o H AR @R ST R R AL LR 55 =y JE S, Ul opensst Ml Tk. X FMRE Y
iR e =W —4 [ Install Certificates.command A3 BT, WiL'E BilisfT
_‘zj—'\o

o MIRARRNBEMM /usr/local/bin F1FE[[] python.org HHZFE python3. 13t [ (Z4BISkEUE,
INARARARAE 2R B O HROAS 5l 8 oA R AT RRCEEX AR , AR P AR I BRI PaTH FREEAS
HPAFE pythonT HEZEY bin H:

export PATH="/Library/Frameworks/PythonT.framework/Versions/3.13/bin":"SPATH"

R GRELL LR BN 2RSS , {H Python. framework R4, WEERIFMHELRL bin H R
A PATH FEAFAEE A4 U python3. 13 B ] RES S EURVE SLhra i M- Hk T 14E PATH
BT . which python3.x B which python3.xt A4 0] DA/ IEFEM A A2 . A
FEAIE A B Tl e iX R o 55— R IR A H— shell alias #5 m)Fr e ffees, Bilan:

alias py3.13="/Library/Frameworks/Python.framework/Versions/3.13/bin/python3.
13"

alias py3.13t="/Library/Frameworks/PythonT.framework/Versions/3.13/bin/python3.
—13t"

5.5.2 FHGLITRE

AR F [ 305 200k 263 python. org installer {460 (i A2 Fl 2R i) macOS Installer GUI
I FH), macOS 447 installer T H A ARIFREFRIEBAET . WHIRIRA AL installer, EH[HES
NEF| R (1§27 man installer [N ). fENAEG], RTAY shell 045 5 B R T Hdh—Fvics:,
i 3.13. 002 RAGMRIFIEEE B LR REAR eI :

RELEASE="python-\ |version|\ Ob2-macosll.pkg"

# T # installer pkg
(BT )

5.5. #kr 69
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(#2 E50)
curl -O \https://www.python.org/ftp/python/\ |version]|\ .O/E{RELEASE}
# ’@ﬂ}f installer choicechanges }(THF?}(E%H%?%
# B JH PythonTFramework—\ |version|\ A
# AEZHARANLET (R AHEMLE)
cat > ./choicechanges.plist <<EOF
<Exml version="1.0" encoding:"UTF—8"i>
<HDOCTYPE plist PUBLIC "-//Apple//DTD PLIST 1.0//EN" "\http://www.apple.com/DTDs/
—PropertyList-1.0.dtd">
<plist version="1.0">

<array>
<dict>
<key>attributeSetting</key>
<integer>1</integer>
<key>choiceAttribute</key>
<string>selected</string>
<key>choiceIdentifier</key>
<string>org.python.Python.PythonTFramework—\ |version|\ </string>
</dict>
</array>
</plist>
EOF

sudo installer -pkg ./E{RELEASE} —applyChoiceChangesXML ./choicechanges.plist -target /

FE T AARTT ASKAR I A~ 225 A HE AR R 15 T

# % Unix Command Tools A BEA MM KL EBERELT LT
/usr/local/bin/python\ |version|\ t -VV

o [ [r]

ython \ |version|\ .0b2 experimental free-threading build (v\ |version|\ .0b2:3a83bl72af,.
—Jun 5 2024, 12:57:31) [Clang 15.0.0 (clang-1500.3.9.4)]

# It MR G R

/usr/local/bin/python\ |version|\ -VV
ython \ |version|\ .0b2 (v\ |version|\ .0b2:3a83bl72af, Jun 5 2024, 12:50:24) [Clang 15.0.
—0 (clang-1500.3.9.4)]

# Y /usr/local/bin # $PATH PHMRECNELATHRAAKRTEETA
python\ |version|\ t -VV

o [ O]

o [ 0]

ython \ |version|\ .0b2 experimental free-threading build (v\ |version|\ .0b2:3a83bl72af,.
—Jun 5 2024, 12:57:31) [Clang 15.0.0 (clang-1500.3.9.4)]

E python\ |version|\ -VV

Python \ |version|\ .0b2 (v\ |version|\ .0b2:3a83bl72af, Jun 5 2024, 12:50:24) [Clang 15.0.
—0 (clang-1500.3.9.4)]

O #ik

“:ﬁﬁﬁﬂ’g python.org f%ﬁﬂ%ﬁ%iu%{ﬁﬁﬁﬂ /Library/Frameworks/, /Applications F /
usr/local/bin., YRAREMLH installer —domain I 3 24258 2| HALA B,

5.5.3 9% Python N FHIEFF
H— 725 TEWRREY Python £ RBHE A 7 K A1 1) N FH AR :
o py2app: CFpIT Python 1 H A @ macOS . app #{40.

o Briefcase: BeeWare 1l H {)—#543; —@CCHFAE macOS A% . app IRE8GL, IFREHIA 2 A1 AIE
s FEu T,

« PyInstaller: —Cn] @@ MR SCPFBOCHEIRAE A N 20 B F BT T
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https://pypi.org/project/py2app/
https://briefcase.readthedocs.io
https://beeware.org
https://pyinstaller.org/
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5.5.4 App Store &t

£ macOS App Store A2 KA1 app /N 1S Apple i app HiA%EAR . PR G4 — AR TR <1 Y
FEFF b B sl A T U B B U

Python ARl FEAL 3 T — 28 B I S idi SO 48 1 S U ACRS . BRI BE B ALTS DL 2 JB Tl , 5 Apple
AL AN AT PR RY IR, A b 2B Python ARifE FEDASE app REf%E S App Store FYHI% .

Python JEARSR A3 — kb T SC1F AIASRR BTA C AR 2 320 App Store A2 7t B IR AL AURD o 53X A
N1 24 CPython it | —-with-app-store-compliance FEHIHY H MW H .

AN T X FAE Mac |l ] CPython F A 20715 MR AR/ZAE macOS App Store A5 JT %A1 app
EWARUTER . € RATEVRH macOS App Store 124 A1 SEIH I A4 @ 45T -

5.6 H{th TR

python.org Help 01 i 871 245 F B IR EER: . Pythonmac-SIG [ {14138 55 —A>% 1% Mac | Python
FH PRI A 0 SRR

5.6. H1{th#FiE 71


https://github.com/python/cpython/tree/3.13/Mac/Resources/app-store-compliance.patch
https://www.python.org/about/help/
https://www.python.org/community/sigs/current/pythonmac-sig/
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CHAPTER O

F£ Android _E 1 A Python

Python 7 Android |5 fi~F-5_FAR. FERW-FGE, @R RGN, ZIT R
M PRI ABE . 85, WP iEdiztT python AIHAT SUUFIFAC HER R A i A fir %, BUBATHIAR .

TEZARGH, BARFLERA N RIS . BIF I g ME— e AR . Wi wl bAisty
python 1 T30S Python REPL <2 H % & .

As a result, the only way you can use Python on Android is in embedded mode —that is, by writing a native Android
application, embedding a Python interpreter using 1ibpython, and invoking Python code using the Python embed-
ding API. The full Python interpreter, the standard library, and all your Python code is then packaged into your app
for its own private use.

Python #Rif AE7E Android FA7—SEH R AYEIRAIR . 12 W AP R] I HESE .

6.1 #hn Python %] Android app

REBITRE WS NI TRZ —, BN AR R :
o 3% B BeeWare i H Y Briefcase
« 3£ H Kivy T H #¥ Buildozer
o Chaquopy
* pyqtdeploy

o Termux

RS E E P B e NI XA, ARSI, T AR testbed app fENHE RS IR RS2 IR
BB SR B

o IR Android/README.md {35538 44 78 Python, X FfAI|## cross-build/HOST/prefix H 3¢,

o [REY build.gradle SCERRIARDARIF AT 45 H #85 DNEREYIUH . B TR C 1 Python A HPASH
BN M prefix/1ib $#5D1:

— J£ NI

+ libpython*.*.so

+ 1ib*_python.so (4MEIE, 4l OpenSSL)
- TR TR S -
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https://briefcase.readthedocs.io
https://buildozer.readthedocs.io
https://chaquo.com/chaquopy
https://www.riverbankcomputing.com/static/Docs/pyqtdeploy/
https://termux.dev/en/
https://github.com/python/cpython/tree/3.13/Android/testbed
https://github.com/python/cpython/tree/3.13/Android/README.md
https://github.com/python/cpython/tree/3.13/Android/testbed/app/build.gradle.kts
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+ python*.* (Python Friff )
s python*.*/site-packages (&M M%) Python ftfg)
o LEREVBRRE RN O BRI 5 S R4
o TR AR P IS DA AL 2 Python, X 5@ INT ] C 145,

6.2 7 Android 33 Python #%{48

Python # {44 n] AF 24 #F % Android #J7# f) wheel SCIFFAE PyPL _E %cAfi. 56 MUAT 55 i #fiE ¢ T 22
cibuildwheel, "B F S BCE A UARIFIAGE . 47 wheel PASZAERLU g L b4 T I 4F BT A 407
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https://github.com/python/cpython/tree/3.13/Android/testbed/app/src/main/java/org/python/testbed/MainActivity.kt
https://github.com/python/cpython/tree/3.13/Android/testbed/app/src/main/c/main_activity.c
https://cibuildwheel.pypa.io/en/stable/platforms/#android

CHAPTER /

1£i0S E{#EH Python

it
Russell Keith-Magee (2024-03)

1 10S _Lf¥) Python A[a] 51 -5 i) Python, FEH T F-& [, Python & 2 1E R R4 IR %I m] it
ZITEN LA P . P RHE 2T python HI AT U ERR HARRAT Mg A4, B
113217 Python A 7205 Python #4732 H .

TE10S, NAFAEVE N RGEIR BRI S . ME— BRI K BT )2 "app” s ANAFEAE AT PALLARIZTT python
AIPAT O, 55 Python REPL #4722 B H 1l 5

R, 44 i0S bA# i Python [ME— @i AR — Wt 21, Eilgn 5 )RR 10S I, FH0EH
1ibPython ik A—1> Python f@f#s, SXJ5 i A Python iz A APT SEMEHL Python f{fih. 5E#EAY Python fi#
Bédn . AnifEE, VAN Python fCTSARIFWF] T 1844 i0OS App Store 7 ST R AF AL
TARARAREE | F2%45{ DA Python 345 i0S app, 14 BeeWare il Kivy X FEAGI H RS 5 31 P AR5 .
X LT H REAS AP SZ R 10S T H iz TRYAH 8 Z A1, X FER K75 AL B Python RS & .

7.1 iOS a4 Python i=1TH

7.1.1 iOS fpAREMH

S SCRFIRAR 10S A RAERIFIHRIEM) , X configure ] ——host &I, TERGAELLT, 5 %] i0S
HRIFEET, Python ZRidoRii 5 52 SRR I Ik i0S WA Ay 13.0. FRAH FR R A% i0S A, 1R A1k
ﬂﬂ —--host i}ﬁ([ﬁ‘]ﬂ%ﬁﬁf&%@i Tﬁﬂﬁlﬁ], —-host=arm64-apple-iosl5.4-simulator 4%%1%*{53\%[3% H
BRoh 15.4 1) ARMO64 ASTAUL A8 F4 I -

7.1.2 5175

MTE 10S _FIPATHE, sys.platform R4 A ios. JCIE app ;2 FERLIUS A B Y PR & LisdT, #RHAE
iPhone 8% iPad _F iR A% {H .

A RFFEBITRAENE R, 4 i0S A, &85 A K& & & g, WA platform.
ios_ver () 5]&%’5@0 platform.system() ﬁ*ﬁf}%ﬁﬁilﬁ%?ﬁ%ﬂﬂ i0s ﬁ iPados,

os.uname () REGENEEFERFEN BRRIE RS Darwin,
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https://beeware.org
https://kivy.org
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7.1.3 #rAEEET] AT

Python Fr i} #E{E standard library has some notable omissions and restrictions on i0S /5 — /S 52 & AU 2
PR 5257 £1%F 10S 1) APT o] 355 T Al

7.1.4 ZiHEITRER

TER—AF-E 1 108 55 K1) 85 AN A 2 AAET App Store 7 AAILHINF R AOFT 07 2B B 1 RE PR 2K
Horp—TRSRAE 1 W 2 U] 3 e — HE il A B o

i0S App Store %K i0S app H A A —HERIBIRHARILAUN S E , AETEEAE 4o dRmiER +, ff
AT app 1Y Frameworks SCPFIR o A MESLA BB —A " HERIBLIR, TAE Frameworks SCfFk
ZAMANHEA AT AT IR R S

X 55 Python 3 75 H T A& A i SO AR 2, s ARiF AN sys . path bRAEMI7 B gk —
Tl A . A PRFT & App Store IR, 10S T H W2 Python ELiEAT G AL TR, XF .so —iff
TR AL ok B 24 SO BE AN B 44 W B ST B B . A R A AT e AL B s 2 4175, iE S R
Python 75 e 34Re9 B 855 .

i Bl Python 73 (7 B R B I SCHF, AE sys.path HIIRAS - so SUAFRRFIFIN - fwork SUfF. It
SRR EHESE ) SCAFAR X T app ANZEEL07 B SCAR SO . R SR VERESRRE AR AT [0 S 06 (07
HEZLL A & —A> origin UM, HAELE . fwork AHXINS app N4 ELAY (.

B, ZESA from foo.bar import _whiz FIENL, HA _whiz 2 ] AR sources/foo/
bar/_whiz.abi3.so LI, X H sources J&21F sys.path FYEMHIAEXTT app GAINLE . AR &2
45 BN Frameworks/foo.bar._whiz.framework/foo.bar._whiz (FRIERLELH) 52 S A SR AR
ZAFR), g . framework HIEH W Info.plist SCHARE HE M SCAAR RN —PHESE. foo.bar.
_whiz BIHAER G B PL—> sources/foo/bar/_whiz.abi3. fwork FRic XA FE, Hf a5
Eﬁﬁé Frameworks/foo.bar._whiz/foo.bar._whiz, 121‘]3351{3?@@ Frameworks/foo.bar._whiz.
framework/foo.bar._whiz.origin, /ﬁ\:‘:!j@,/g .fwork i{#ﬂ@ﬁ%ﬁ%o

WFEi0S _Fizfrit, Python iEREERRF L3 — AR EBUF S A . fwork 4K AppleFrameworkLoader,
—HgF A, ZHERIE __file JRMRFRA N . fwork SCHFMIAIE . A, BB HR
ModuleSpec W2 KF origin it MHELL SCAEIET I il SO 00

7.1.5 RiFeS R 3 HI30HF

Xcode NexFRENT 10S BB FR: 1EABN, B H I REMITH 5E B IFA AN xcrun [
A (I, xcrun --sdk iphoneos clang ¥f3RFG41%T iPhone % #1¥) clang). Aid, i ILHIA S S8
T ] A

o xcrun fHHATEERENAS B BRI, X SEICELEH P2 B35 sysconfig ARbl; I H.

o EoSEUFEAME) co/cPp/LD/AR E L. A Kim C SRS TR ERT ATES — SR AR5

AT RIRIUIR 1328 v AT SO AR 4 xcrun XRATI .
RIS T, Python $24E T 415X 48 T AR FBL. XSRS BHEAE N2 xcrun T.HZ FAY shell A
AAUAERS R AR R B 4R 10S HEZE—E 70 &Y bin SCFJerh . 3% BEJHIAS ] DAL BB AL,
HERSME IE AN RS B2 @i AE A A HELLAY bin SCAJe A FX BE AR, sysconfig Hidh
P 285 T T i ] B B i A . HE2h 10S 4t 5 — 5 Python ARBRES, RE 248 £
K SEARE P BE R SO AR B AR

7.2 # iOS k=% Python

7.21 {9 i0S MNAEFMI A

BT 10S TR 2L d T Apple 19 Xcode T HAE. SR ZVEBURE 1] Xcode fe i e e A AR . 125 75 2 )
B (BCEUHN) % A1ifY) macOS HUA, [H>h Apple A2l IHAY macOS fiiAZES" Xeode., Xcode fiy 1T
T AT 108 JF AR ULRANEH); VRTFTE 74y Xeode 23N
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AIRARANEAE 10S Al Has TR Y, RIS TR B4 10S Bl -6 . MR KIa1T Xcode M i% 2>
PRI A 10S Biflgs -5 . o, VRt n] PAE L 7E Settings i) Platforms 35~ H i —A4> i0S
FZR TG .

7.2.2 # iOS 1B hifhn Python

Python R DARCHSINENAEAT 10S W H , AR E 2 i ] Swift 3£ /& Objective C. I HY il 178 1] Objective
C; WRARZM Swift, YRATAES A I PythonKit AL EIEF A H -

FLAE 10S Xcode i H H 3 Python:

1.

r

A 7 w2 FRBL— A~ Python XCFramework. 525 iOS/README.rst (££ CPython JE {55 % i £ )
H AL T R S Qifar A4 @ Python XCFramework M. ZW B R A AR, RFE—AH
armé64-apple-ios, F@ﬂﬂi;arm64—apple—ios—simulatorEﬁx86_64—apple—ios—simulator21

— AR -

. ¥f xCtramework HiFIIRAY i0S W H H . fE TR T, FATRHEEIRCFF xCEranework HFIR

RS AR F SRR s Ao, ARt T AT o # 5 J RE B AR G AL AT A R AR e i

. 4% iOS/Resources/dylib—Info—template.plist.jCFFﬁE@UV(H@ﬁﬁE}#J, ??E%ﬁ%ifEﬂ?éEﬁ?Happ

BRI

- KPR YRR AR AR — A SO AS I E AR Xeode BH o FE R IR, FRATRHBCE /R

AR L TARAG I H 448 app BYSCPFIE: AR AT DASE 1o 2 75 U B B Ao B AL AT A (2
TEF PRSI E KEREIRAY app FATS

- R PEREERAY Xeode T H RYAMRTY ORISR app H AR, SRIGTEIA A BLRY H bR 48 PR AT e
. JE”General” % B 7', 7 Frameworks, Libraries and Embedded Content” 7 ', ¥4/l T Python.

xcframework, F#EH”Embed & Sign”,

CTE” AR IR, B PA TN

o MEEET

=
- BT 2
. BRME
- HEZRBREIZ: $ (PROJECT_DIR)
- S & K42 "$ (BUILT_PRODUCTS_DIR) /Python.framework/Headers"
« Apple Clang - %4 - Fr i 5
- SN ETERERE L S &

AI—> T4 Python ARifE FEFE DI ZIARIY app HHiH4 @ P TR . 71" Build Phases” #6351~ v, {£”Embed
Frameworks” %% 2 a7, ”Copy Bundle Resources” 5§ 2 & S ill— 319 " Run Script” #2245 .
%498 iy 4% M Install Target Specific Python Standard Library”, Hiji§”Based on dependency analysis” & /&
HE, TFRFIAS N2 BER -

BEt =@
mkdir -p "$CODESIGNING_FOLDER_PATH/python/lib"
if [ "SEFFECTIVE_PLATFORM NAME" = "-iphonesimulator" ]; then
echo "Installing Python modules for iOS Simulator"
rsync —au —-delete "SPROJECT_DIR/Python.xcframework/ios—armé64_x86_64-simulator/lib/
—" "SCODESIGNING_FOLDER_PATH/python/lib/"
else
echo "Installing Python modules for i0S Device"
rsync —au —-delete "SPROJECT_DIR/Python.xcframework/ios-armé64/1ib/" "$CODESIGNING
«+FOLDER_PATH/python/lib/"
fi
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https://github.com/pvieito/PythonKit
https://github.com/python/cpython/tree/3.13/iOS/README.rst
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T YER XCframework H1 LIRS 44 PR 7slice” B fgf5 Bir A [ml, BRI TR XCPramework T 37
() CPU %244,

9. FHASINER AN T REAR v 2 rp ) 0t 9 AR b F A Framework” MU AP B . KB RAESE
8 UL R 25 5 BP S I—>"Run Script” #4845 J%, iy 4% Jy”Prepare Python Binary Modules”.
BN 24 B 1845 Based on dependency analysis”, FfHIAS Y25 R
BEt =@
install_dylib () {

INSTALL_BASE=S$1
FULL_EXT=$2
# ¥R Xy 4 AR
EXT=$ (basename "SFULL_EXT")
Y EX AN SHEACHLE
RELATIVE_EXT=S${FULL_EXT#S$SCODESIGNING_FOLDER_PATH/ }
Y EXHANTRRERXNER
PYTHON_EXT=S{RELATIVE_EXT/S$INSTALL_BASE/}
Y RERT AT TEALAR, REXHE X RME.
FULL_MODULE_NAME=$ (echo $PYTHON_EXT | cut -4 "." -£ 1 | tr "/" ".");
#WBARFE, REGEM, B4 Xcode ERIT AU T
FRAMEWORK_BUNDLE_ID=$ (echo $PRODUCT_BUNDLE_IDENTIFIER.S$SFULL_MODULE_NAME | tr "_" "-
")
# HE R Xk & AR
FRAMEWORK_FOLDER="Frameworks/$FULL_MODULE_NAME. framework"
#WRERIGERAFE, NAET.
if [ ! -d "SCODESIGNING_FOLDER_PATH/S$FRAMEWORK_FOLDER" ]; then
echo "Creating framework for SRELATIVE EXT"
mkdir -p "S$SCODESIGNING_FOLDER_PATH/S$FRAMEWORK_FOLDER"
cp "$CODESIGNING_FOLDER_PATH/dylib-Info-template.plist" "$CODESIGNING_FOLDER_
<4PATH/$FRAMEWORK7FOLDER/Info.plist"
plutil -replace CFBundleExecutable -string "SFULL MODULE NAME" "SCODESIGNING
«aFOLDERiPATH/SFRAMEWORKiFOLDER/InfO.plist"
plutil -replace CFBundleIdentifier -string "SEFRAMEWORK BUNDLE ID" "SCODESIGNING
—FOLDER_PATH/S$FRAMEWORK_FOLDER/Info.plist"
fi
echo "Installing binary for $FRAMEWORK_FOLDER/S$SFULL_MODULE_NAME"
mv "SFULL_EXT" "S$CODESIGNING_FOLDER_PATH/S$FRAMEWORK_FOLDER/S$SFULL_MODULE_NAME"
# RBEEMA . fwork X H .so IAME
echo "S$FRAMEWORK_FOLDER/S$SFULL_MODULE_NAME" > S${FULL_EXT%.so}.fwork
#EMERFRERLE so XHMEWR I A
echo "S{RELATIVE_EXT%.so}.fwork" > "SCODESIGNING_FOLDER_PATH/S$SFRAMEWORK_FOLDER/
—$FULL_MODULE_NAME.origin"
b
PYTHON_VER=$(ls -1 "SCODESIGNING_FOLDER_PATH/python/l1ib")
echo "Install Python S$PYTHON_VER standard library extension modules..."
find "SCODESIGNING_FOLDER_PATH/python/1ib/S$PYTHON_VER/lib-dynload" -name "*.so" |.
—while read FULL_EXT; do
install_dylib python/lib/$PYTHON_VER/lib-dynload/ "$FULL_EXT"
done
# EH dylib B
rm —f "SCODESIGNING_FOLDER_PATH/dylib-Info-template.plist"
echo "Signing frameworks as S$SEXPANDED CODE_SIGN_IDENTITY NAME ($EXPANDED CODE_SIGN_
—IDENTITY)..."
find "SCODESIGNING_FOLDER_PATH/Frameworks" -name "*.framework" -exec /usr/bin/codesign.
———force --sign "SEXPANDED CODE_SIGN_ IDENTITY" S${OTHER CODE_SIGN_FLAGS:—=} -o runtime --
—timestamp=none --preserve-metadata=identifier,entitlements, flags --generate-—
(BT 50
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(B L)

lgaentitlementfder "3 N\;

10. 751 Objective C A kA7) 4h A 1 ] ik ABBE3CHY Python fFRERs . VR 247 PR :

o UTF-8 #ix{ (PyPreConfig.utf8_mode) &3 Jil;

o HiGEah Y stdio (PyConfig.buffered_stdio) &2/

o B AFH (PyConfig.write_bytecode) EL2EF;

o [SEHMFESE (PyConfig.install signal_handlers) &2 A

o MTMREERIN pyTHONEOME RERICE TR AR AT app HH4B LAY python F3CMRE; I H.

o MIT MR pyTHONPATH F14E -
- VR app FEHMIAY python/1ib/python3.x T3k,
- {1 app HIEHMIEY python/1ib/python3.X/1lib-dynload T35, PAK
- YR app B EHLH app § I

YRI app SHEE LI A& A]{# ] [ [NSBundle mainBundle] resourcePath] JHfiE.

XLEYLH IR 8, 9 A1 10 9 fEE VA — A B 48 Python I AR ARG SCPR, AR app. AR
TEVRE app FRIBAFAES =5 " HEHIR, WA T2 — Lo IR

o IRTEEHERATAT 558 07 BRI SO SO I B R app FI AR, AN 8 BH)—AB ik
PEDLo 55 8 LR Y 2 LA 0T T Rp A4 H AR - R DN I8 T SO (B2 AR A 2 A
PRI FARAY app AR MM R AR AT e s kil S0P ) o

o ATATEL A =0y IR SCURI) SO e BRI GE 1 2 9 AL PR HESLIE . AT DAFE DL IR X F Ak
PR 1ib-dynload SUFJIY) install_dylib MM AT EGX—H M.

o QERARGE T B SCPFSORMCESE =T 0, W RIZ SR EAESS 10 22 R pyrrONPATH T
BRI .

o SRR =05 R SO T Lpth SOPE, AR RSO AN site B 3 (i)

site.addsitedir()), MAZEERNE] PYTHONPATH By sys.path,

7.2.3 fjix Python {48

CPython YRS AL 55— testbed T [ FIT7E 10S il izfT CPython JIIXE . X4 testbed i i ]
YEAE 108 iz d TR Python FEAGIINAE T testbed TTH

{EH B2 I0S XCFramework (# 2L i0S/README.rst TR 25, @527 PAF fir 40 Python
10S testbed i [H 1 e :

$ python 10S/testbed clone —--framework <path/to/Python.xcframework> --app <path/to/modulel> -
——app <path/to/module2> app-testbed

PRIFFR B 10s/testbed 5] B HBUCA 4G ] CPython JEIL R AR B H 5% AR ——app HEFR 46 & 1
SCA SR RF W5 DL B S RE ) testbed T H . £52 testbed Ff7E app-testbed IR EIE. TEA
RBIH, modulel Hl module2 fR A IZATHS AT S A BB . A0 RARY T H A BN HOB T, B A1)
quAﬁﬁgE%%ﬁUapp—testbed/iOSTestbed/app_packages j{ﬂ#;éqj(ﬁﬁfﬁﬁﬁﬂipip install --target
app-testbed/i0STestbed/app_packages AT,

YRATLABE S 1] app-testbed SUAFRAKIBITIRAY app RYIHRAES:, 2BIRYE, AR nodulel.tests &
I E A B R, RATRAIEET

[S python app-testbed run -- modulel.tests

)

BCHI 24 T7E §U Python #IHI_Li51F python —m modulel.tests, [LAIE —- 2 RHISHHNYIEH
testbed BEALE TR SEHHLE python —m FOSHOIEE.

YRIE AT PAE T IZFTPA N v FE Xcode HTFFIX A testbed i H :
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https://github.com/python/cpython/tree/3.13/iOS/testbed
https://github.com/python/cpython/tree/3.13/iOS/README.rst
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[s open app-testbed/iOSTestbed.xcodeproj

BOHE VR T 52809 Xeode T RASFRIEFFE.

The arguments used to run the test suite are defined as part of the test plan. To modify the test plan, select the test
plan node of the project tree (it should be the first child of the root node), and select the ”Configurations” tab. Modify
the "Arguments Passed On Launch” value to change the testing arguments.

The test plan also disables parallel testing, and specifies the use of the 10STestbed.11dbinit file for providing
configuration of the debugger. The default debugger configuration disables automatic breakpoints on the SIGINT,
SIGUSR1, SIGUSR2, and SIGXFSZ signals.

7.3 App Store &#i4

R app KA EHE =7 10S W& I ME—AHL I ERF app #2532 % i0S App Store; $EAZ & i) app WAZE i Apple
() app BRI RE . BEUEARALHE—HUE IR A A . R P B SRS A A 1) R R i 36 E )

Python AR EAL 5 T — L EUAI 4 3 S 28 [ shp U g AURD o BRI 2L B DL oK 2 JE T4, {H Apple
F T AZEN R AN AT BRI s B, A A& Python FRHUEEDATE app figfgid it App Store BHi 1% .

Python JEACHRHEL & — N4 T 00k IR A B A4 52X App Store fF AZ B H B0 )RR A0 AS o 53X A4S
AT SAEE N 10S HEATA I E B
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https://github.com/python/cpython/tree/3.13/Mac/Resources/app-store-compliance.patch

CHAPTER 8

YRAERRFNE R IT 23R

l fazgzjg Python 4 i 5 AR MIT K IMGE . KR A A OT & BRbE S RRRIAmse, I T EA
PEP 8 {45,

8.1 IDLE --- Python 4g3g2%%0 shell

IDLE /& Python [¥J4E R & 12 > M358 38 7 £ 55 Python Z22E IR K. AISRARTES A Linux - H. i
F42% IDLE #6207 72 Linux £ 5% IDLE, W 445 E52: % IDLE 3R,

8.2 Hfth¥m4E28%0 IDE

Python [t X 4E 5L FA Ak DX 3 B A2 (1 S 25 IDE AHCAEEL . 15 517 Python Zi ait 1 L2100 % 54
i DAARBGERE 51 35
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https://peps.python.org/pep-0008/
https://wiki.python.org/moin/PythonEditors
https://wiki.python.org/moin/IntegratedDevelopmentEnvironments
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APPENDIX A

RIEXFERE

interactive shell 1 ERIAAY Python $2/R4F . FEES WoR T RE AR B 7 SUFE AR REAs R U TR ARG AR S 2
il

EAF AL
« interactive shell rivig TR ESETERIAY Python SERAF, A5k G IR AEI A HR, 224
KEATEAT (AR, FroEe . feffam = ma | Bm) 2, sidfEin e 5.

e Ellipsis NEFE.

abstract base class -- i % &K%

R ELFEHR ABC, @Xfduck-typing PIFFE, BFEAE T —Fa GO ny#H =0, Mz T HARR T
BN hasattr () A TRMECHE MR (FIAEER AR TITE) . ABCHIA TR, XFp
B ek 5 HAh2E, HAMBRERL isinstance () fll issubclass () FFIATR]; 0L abe AR SCRY.
Python HiF1F% N & ABC H T Se RS54 (FE collections. abe ). £t ({F numbers
e L (FF 1o o) S AERIFAINEAR (FF importlib.abe BHH) . RATPAMH abc
BiHORAIE H ) ABC,

annotation -- b

FEEEEER, KOREE . BEODSIORI AR, Bl 5 1 i .
VBRI FREAE IR, (2 R SRR IR 2 BEHEY: . SR AL
i) __annotations__ #FikJ@EMH.

2 Wvariable annotation, function annotation, PEP 484 FI PEP 526, XTWIEEHENFH. AiESW
annotations-howto {5 ARy 10 A S0 Bk o

argument -- Z%f

FEVE FH BB ECHE 45 function  (8method ) WH. S50 RWiFh:

o XBEF A FEREOR M PRI A ARRAF (B name=) SCEAE NS TERIEWA <~ BT
L HL AL A 286158308, 3 Al 5 FEPARXTF complex () [T Ry JE T b7 280

complex (real=3, imag=5)
complex (**{'real': 3, 'imag': 5})

o B E A AET RETSHNSEC MESHOTH T S HON RIS AL/ 88 R hia
WA * Iiterable BLIICRBALA . 28I, 3 71 5 FELA TR Hy s T8 S5
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complex (3, 5)
complex (* (3, 5))

S SR A BRCPPOR B R B, 7 SRR 2 L calls — 5. R, BTk
SR IR R BHG RAFHO 2 R R R R 2 Bt

#Z: Wparameter REFFLH , HIWEF SHGESHIX AL PEP 362,

asynchronous context manager -- 535 |- F 3045 PRES
WA G E X __aenter_ () Fl _aexit_ () F{EHRN} async with 15A] T RREE AT R
1 PEP 492 5| A,

asynchronous generator -- 525 1 &k 7%
1R [BME "~ asynchronous generator iterator IREL. -5 async def F X MWPMERERFEML, ARIHE
ZIAETEAE vield FkAPAF=E— R IR HE asyne for JEFRHH I IGME.

BEARTEE F 2 45 5 0 A e s A, (EAERLEG DL T ] BRI 4 79 £ B AR E . WRGEIHE
FIREME L, PR G5S

— AP N R BT R await FREFH asyne for PAN async with i),

asynchronous generator iterator -- 5325 24 g 25 251025
An object created by an asynchronous generator function.

WX R JE T asynchronous iterator, 4[] __anext__ () J5{EJA I 1R [B]l— TS AR ORI T 57
R AR R R BUA BB R — vield SRk

TA yield RUEMEHFEG IR, ICHEPITRE (LFFREAARAEER ay 58) . 24 55 £ &
Bk KB anexc_ () FHERIGA AT EX SABOUIE T, 2 BT B AL
e, S PEP 492 I PEP 525,

asynchronous iterable -- 525 n] {0k} 5

— AT PATE async for B N4, MA@ TR _ aiter_ () ¥R E—Aasynchronous
iterator, F§ PEP 492 5| A,

asynchronous iterator -- 535 2% {C3%
—AEBT __aiter_ () Al _anext__ () FYEMIXNIFR . __anext__ () WAR [Bl— A awaitable %}
%o async for AL RIL RN _anext () FEFHREH A EREX R EH B H G K —14

StopAsyncIteration Fdy. H PEP 492 5| A,
attribute -- J& 1

KRB —DRIRAE, WSS RRXILBTOET I . 250EEE, WRXS o A @M o AT
P 0.0 KB HE.
WERXF R AV, REARBE SN identifiers (Y AEAR IR PR HIAE— iy @Mt 2 /T ARy, Blani i
setattr () o XFERYRHRF LM A5 RIEBFORTTF, T2 U0EE getattr () RIRRL
awaitable -- W 2550 4
—ANAIAE await FER PTG . A DARcoroutine 2 BA _ await_ () FERINS. S0
PEP 492,
BDFL
CR B ZEMBR T WP SC4EE, Bl Guido van Rossum, Python [ 655 % .
binary file -- — 33k
file object BEMGTEE 5 1 A %o ZHEHISC R BT RFE A BERIBL (o, rwb B rrbr) FTIF
B4, sys.stdin.buffer, sys.stdout.buffer VA io.BytesIO fll gzip.GzipFile HJSLH.
TS Diext file THRAENS IS str XFEH LTS
borrowed reference -- {i A 5| J1]
T Python i) C APT Hr, 551 IR R51 M, BHZ R ARAZG M. WRxs
SR N B A8 M — A B S T8 BN, B3R RIS AT AR R X 2 1) 35 5 — 1 strong reference
R E .
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HEFEAEborrowed reference R py_INCREF () PAKFH R HIGEH Kystrong reference, [53ESE 2 41% 0 4
TCEAEMA G B G — R Z B 5. Py _Newref () BREL W] DAY SR AN — A7 gstrong

reference.,

bytes-like object -- =i %I} %
1% bufferobjects F H.fig5: 4 C-contiguous IR . X EFEFIA bytes. bytearray fil array.
array M5, PAMIFZEIE nemoryview M5, FATRIXS QAL L Fh Z BRI BAREAE P X sk
BAEAIEEGS . PRAT R R SO A S i B KRS

HLLCHEA TR BN AR ) bR . R AR SR PR R S IR . A AR X
GBI T 4E bytearray VA bytearray ) memoryview. HAb#RAEEOR — il Bl Ar iR al
ARG (C HBEFTEXR); MM RIHTHE oytes A bytes MR memoryview,

bytecode -- ‘F=Yifg
Python VAT 29k i A F 151, Bl CPython ffRe#s H1 38R Python F2)7 AFBAS . FEiridifs
GATAE cpyc SCUFH, XRESS TR PATE SO R EE R (] DASR RIS R A N TS ) .
P W EE S B TR YR T A A TH AL g S B virtual machine 2 &, &3 AR Python JE
MLER T A —EEBH, WA—EREFEAE Python A 3%,

FARDHE 25 A ATE dis B SR AL

callable -- W& %} 42
A XSG ] AP TR s BT 4, e RERT Y — A B8 (B Wargument), I DA B

[callable(argumentl, argument2, argumentN) }

Sunction, WA EE|method %, WIg T HAMNSE . LT __call () FYERZEHSEHIWET AT
THAX 4.

callback -- [a] i
— MMERS BT A LA PATE A R A HEA B 2008 F 1 - (91 F2 R AR

class -- 2%
FARAN P SO RN . 280 SCHE A & X% 2RI SE B A THAE I e s

class variable -- J3245 H
e LA, I HAUBRAEZR R E R EAE M (AN @ AE 2R B S HPE 0

closure variable -- Pf] {0725 &
51 H Hnested scope W free variable , "€ 2AEAMNEAE b @ UM @R AT B 4 RE i B b4 231
. ATRE(E ] nonlocal XA A HE X ARFB AN, B QSR AR B (U0 H 7R
HHbE Lo
Blan, FELAFARSH inner BRELY, = flprint W H A B LS, HEHAxET HMaeX=:

P
def outer():

x =0

def inner():
nonlocal x
x += 1
print (x)

return inner

(.

EB ﬁ': codeobject.co_freevars }E]’EE’\J@T{ (%7}<% fﬁiﬁﬂlﬂﬁ s 1ﬁ/ﬁ\:12@5|%|7ﬂ@§§% ﬁ(ﬁﬁj'fﬁu l':[j
FrawEI R BB, AR ARE free variable 45 WAHE R EA B2 % 8 M 60248 S f -t 2 e il
Mo

complex number -- 53 %}
PSR GINY R, K A B i on — A SR — A R AL RO AR (-1
PP SR, EEEECEFETEN 1, ELREENE N 5. Python B TXIEEN SR, R
A LRE2AARE 2 A — 5 58, Blin 3+15. Q1R T2 math BHL YT 52 09 %) B 42 B
A, M cmath, EEIMEHE RS REEERE . WERAREBGE A LI, B EITHEIL
AN AN )
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context -- |- F 3¢
WARTEAR S BT e 3 A A58 H 7 SR Rl B AR R & S — 289 LA Sk

o JHId with B4 — context manager BRI FAEE IR
o —2H EHLR|ERE contextvars. Context XEFH T contextvar XM EAE E. B

&2 W.context variable
o —> contextvars.Context X% . JiEZS Weurrent context,
B SCEMEMY
_enter_ () Fll _exit () FYEIFH with AR . 21 PEP 343,

context manager -- |- F 305 A%
—ANSEPL T context management protocol F- T HIHAS with (BN IFRIINT S . S0 PEP 343,

context variable -- |-} 375 4
— A EAAAE IR T WA R SO current context BAE & . XS ST contextvars.ContextVar

XAV b7 SRR BT R B B 2 S AL 55 Z TR AR

contiguous -- ZE5%¢
— NGRS C #4528 Fortran E 2SN R HESEN) . BUEL /2 C Fil Fortran JEZEH . 75—
A, Prf 5% B AT WA I AR SRR HES ], RN IF IR R 0y . fE24E C-iE
SLEA J:‘li’EV\Jﬁi&iﬁﬂfiﬁﬂlﬂ]“ﬂ%?}:~/*%'?§'Ilﬁlﬂ/«EHTLVEH% {HJ2FE Fortran 122420
M2 RS — G ek

coroutine -- [Jpfe
MR ORI — BB FOIRE ] DAAER— S e ATFAE S — B o PRI BT PATEIF 2 AN F Y
s bEdEA L ABEARE . EATET asyne def 1BAPRSEEL. 1L PEP 492,

coroutine function -- PpFE %L
Wi —A~coroutine ST Z TR EL . IR RETT Il asyne def iR E X, H W BEMH await, async
for ﬂ] async with 3&%@?0 JX%%“@%EE PEP 492 %I/\E’Jo

CPython

Python 415 F MIELI, 7E python.org [ & i . "CPython” — ] F FHE M EEIRF G 55 15 HoAth
SCEL AN Jython B IronPython A X 51l

current context -- i |- F 3¢
TEY HI#E contextvar XTIk M GRELELIXE) £ F LT & M{EMcontext (contextvars.
Context X4, ML HLAEHCHW YA L. HTHITH LS (0 asyncio) 1Y
HEZL S AEREAMT 55 T AR SO IR ST I RAT 55 € R 2 — AN WA 24 1 R S0y R 3

decorator -- iy
R EE A 55— R B R, B ewrapper AR AR TR B . SEMeR 10 WA T4

E]% classmethod () ﬂ] staticmethod () .

PR FUE RN, DU A eR B0 ST S R Se 45 i

-

def f(arg):
f = staticmethod (f

@staticmethod
def f (arg):

Ei‘iﬂ’]’fﬁ%"ﬁlL)ﬂﬂ‘%@ HIE R AR - A RS TERT IT 2 L R BOE SCRIT 878 L 30

descriptor -- {{fiiA %3
EMENT _get_ (), _set__ () BX __delete_ () FIEMNTHR. B K@M AN, &
HIRFR IS EAT A S TE B A R B i & . SEE O, (EH ab RIRH. BB —A @ e
STE a B F AP ELRATN b XTS5, (HUER b 22— iRds, WSTRX N R iAds k. #
fRRARSS RS 2 E 2 R B Python [ 564, RN @A 2 B BAA M ALRY, FERE. k.
FREEYE. . SRR R %%,
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B RFEIRIR T ER 25 KL, 7525 descriptors ¥, #2457

dictionary -- 7 ifft
— AR, HP R L B B . T DURAEMIRA _hash O Rl _eq O K
VA4 . AE Perl HF54 hash,

dictionary comprehension -- ‘Ll 53,
AP — AT R ARG B T BB e I IR M ZE R L — R R 5. results = {n: n **
2 for n in range (10) } RRAEM—AHEE n FfE n *»* 2 BOBLEHAS LAY T8 . 2 I comprehensions

dictionary view -- 2L 3]
M dict.keys (), dict.values () fll dict.items () J& [ AXFRAHRAFHALE . BT F i
ZHM—EERE, X EWRE LTSRS, PR AR SO . B U PR i A4t R EUE
A3, Bl list (dictview) . Z:N dict-views,

docstring -- LR AT
ERZE . REEEZ WIS — D FRB R I PR R . BRI T iR p Z0mg, (H
DR PONFF AR . BRBEBIRE __doc__ JEMET. AT EMTHTRENE, HitE
FERO G ) SCRS A R

duck-typing -- -~ 374
FR—Fhgm A XU, B AREE A HON R ISR R 8 o2 5 HAT IR R4 11, T2 B R Bl
FEEEME (BRGNS, MERWGN T, IBAET EHEN ) TRy O SRR e A,
Wit AR A a i e 2 B AR T R G . M2 ] type () B isinstance ()
%%ﬂlﬂo (EZE BN 20 DURE A A4h 228 % AR RS, ) MRS R A hasattr () Kzl /@ EAFP
it

dunder
An informal short-hand for ”double underscore”, used when talking about a special method. For example,
__init__ is often pronounced “dunder init”.

EAFP
ORI RIS PSS . X Fh Python 5 11 AURD 2 55 XA 2 fBE B 75 10 S B M AE
FAEMBE BRI R o O A 35 PR WU IR e KRz ] ey Al except T4 T HAXT
2Pl LBYL W%, # LT C S5 2 HALIE = .

expression -- ik,
ATDASK A MER A ROT. Bmihv, — PRI RIA o EZ O NF A, A, JEEvin.
BEAFSRBOAH IR, BNTREESRE—ME. SHZ2HEMIEF AN, HHEIraiE S
reRBA . ATEAR e IV EFR IR X W statement , I while, TR EJE TIEAMIERIL A

extension module -- § JE ik
PA C 8¢ C++ gn SRk, ] Python ) C API K515 5420 DA K PRGBS T3 HL.

f-string -- f-2fFH8
WA £ BRI AT AW R AR AR FHEN RS . ©
T, PEP 498,

file object -- SL1EX %
St AN AT ) S04 APT (5 read () B write () 25 5VE) DMEH T2 IEMINT S . ARRHA
FRBAIE, SCHRT G AT AL BRSNS S . Ho 2R A A Bl AR A B U5 ) (5 s i S
N/ WEZ X, B, HiES) . U RWPFRh R 26 iR,

S b RN SRS G TR AR = 2 ) ST, SR — 2] SO DAROAR SR BT D
SHE o B, QSO SR IE T 2 open (0 BRI
file-like object -- L2804
file object 1 [] 3] o
filesystem encoding and error handler -- SC %k &S g% X G IR AL PSS
Python iR M ERVE R GE MRS 747 BRI ] BV E R G045 Unicode Y 4 fith s = 5 SRR AL BRES .

A B B G 2 b A ARIE R R I RS K BEAE 128 DA BT A 358 . 1SR SO R G oAk =X TG
ﬁ%fﬁﬁtﬁlﬁ, 'ﬂJJ API @ﬁﬂﬁﬁ%%li{ UnicodeError,
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sys.getfilesystemencoding() vl sys.getfilesystemencodeerrors () @ﬁﬂ%ﬁﬂﬂ}ﬁgﬁﬁj{

F ARG s 2 S H R AL B -

filesystem encoding and error handler J24F Python J2 8@ 14 PyConfig_Read () HRFCEEIERN): /S
IEé—] PyConfig E](] filesystem_encoding i filesystem_errors %ﬁiﬁc

F1E 2 Wlocale encoding .

finder -- £ k%Y
— P2 ERPER AR loader BIR G .
FAEW R R B A e d%: Lok 12 £ E A sys.meta_path ], AKIEZSA &R E WA
sys.path_hooks ﬁ)ﬂ o

12 5 finders-and-loaders Fl importlib PA T fESE L4077,

floor division -- [i] | U7
) Ny A B B A R B F B . Il RO BREB BT // o BN, Rk 11 /7 a fit
BEERE 2, M5 Z MRS EIERERRE 2.75 . FE (-11) // 4 2R -3 A2
-2.75 @ Ty ABEISE R . Il PEP 238 ,

free threading -- || 2%
— PR, FE R — N ERERS NP 2 AR W] DARIBHZ 1T Python “FA RS . 5 BUAHXT 1) 2 global
interpreter lock, T [R)— %] R AAF— P LAEH T Python 3515, 2, PEP 703,

free variable -- [ 735 5
EEXBET, W ESHATEREE X, B 28 B F5 e i 24 25 [0 gl i R 8 T 24
23] B SR AR B AR A4S B . & D closure variable TR FER] . FESEPRIZ T, BT codeobiect.
co_freevars BIEBUNILASS , RARTEA B H VEclosure variable )[R] SLiF] .

function -- pR%L
AT DAL R [ B AME A — 2B A 38 W] DATa) HAR A A B2 AN S IR BRI T il T A
Y5 Wparameter, method 1 function 2877 .

function annotation -- FZE(FRTE
RIS R BOE 2 80R [BHE B annotation

PRECPR TR 2w BIANRA T s Z A ine SHOFHUR E—4> int {H:

def sum_two_numbers(a: int, b: int) —-> int:
return a + b

BRI Y E B I AR . function —y .
Z: W variable annotation F1 PEP 484, H. oA T IhEE. 55127 annotations-howto DA T R {# F
PR RS R .

__future__
future {5/4], from __ future__ import <feature> FE/NImIREas i BH1E A ) Python & 17 i A ik
RFRUE TEVEFIE SR i A . future  BIHCSCRYTSE T ATBERY feature B . TS A
Jﬂﬁﬁﬁ%%%{ﬁﬁ%ﬁﬁy AR AT DA B R IO R A BB e O A ZNZIE AR ER (3E) 78
fRTESE A BRI

>>> import __ future_
>>> _ future_ .division
_Feature((2, 2, 0, 'alpha', 2), (3, 0, 0, 'alpha', 0), 8192)

garbage collection -- 1 ¢ [n[ifit
FEHON P () N A7 25 R ik fE . Python S ik 5 | FI VORI — A BEASA6 I ANT TG 15 | FH A 78
IRBIR IS R A TR I . ATRAE T oo Aok das il IR i 2 .

generator -- /g 7#%
R 0] —A~generator iterator WK% "ERFKRAUGE WKL, AF AT HAE vield Rk DA
PR R IME RS for- TR I BUR I next O PREIE—FREL.
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R A AR R, (AR RS DU T AT R A 35 i R o HIRTRENE R L,
(o PR DASRE G B S o

generator iterator -- £ 2% U 2%
general‘()}’ l:‘gl %&%@U@E@Xﬁ% o

B yield QUGRIEHFAIRE, ICHEHITRS (A4ERHERFHEERY ry 54)) . 2 AR E&
REWERT, ERMNEFFACELRLEIAT (A7) T RS R A KT A (93558 eR 40

generator expression -- /2 )% 75 #5353,
& [m]—Aiterator fexpression. ERAARARGE B RIKASGHA E LT —MEH LR . JWHEIY for T
A, PAR—AWTIERY i TA). AR ARIBR S NINZ R EUE - RYIME:

>>> sum(i*i for i in range (10)) # FH1H 0, 1, 4, ... 81 ZFn
285

generic function -- 72 % pi %
R [R] A 2 B S BAH [ 484 1Y) 221> RR BRI ZEL RO BRI . 2 R P I 2 e R 32 B30V R 7 7 2% 662 1 R
NESe
i Wsingle dispatch R1EFES5H . functools.singledispatch () Hifigs A & PEP 443,

generic type -- {Z %1
2R R Ipe; BHA 1ist B dict XY A8 AT R 2T FEEf.

FLMTE S, 2 A& 247 . PEP 483, PEP 484, PEP 585 fll typing fibk,

GIL
2 lglobal interpreter lock .

global interpreter lock -- 43 ) fit ks i
CPython fRREER TR B —RILE], BB R — i %) LA — A SRAAE AT Python bytecode. IEHLHI
T BEEX LA (4 dict FHENERM) HXIF KT AR E(Z 4R 7 CPython 528,
AR N B R RS 2 AT T 68, AUV W2 THE 2 AL B 2 ERFFAT I

ik, BERRE B =07 PE A AR T AR PAT VT SR A AT 55 A A e A SRR
GIL. BbAh, FEHHAT VO HefEmtth g e SR8k GIL.

1E Python 3.13 1, GIL W[ PAMEJT] - —disable—gil #ELEEIOREE A . FE6E T 14 72 Python
ZJa, R -x gil=0 BFERE PyTHON_GIL=0 RSB G517, SRR 2 & AR N
T e BRI T L SRR 2 4% CPU BN S . BT NS, WS PEP 703,
hash-based pyc -- J£ T-W5 %511 pyc
8l FH % 87 Y ST A4 B W A R T FE 55 U5 18 B TR) R A A R I T I A S S L pye-
invalidation,
hashable -- nJI5 7y
AR AR A LA GBI NEARNSUE B AE (EFREA _hash__ () F¥E), FEal AR HAL
MGHITHER (EREH _ea () Jk) BN TobAm X5 . AW X G A A [F e 7
fHIE SR A M
A E A PE AR AT R BRI N LR B AR A B T, PR A 3k SRS 25 4 A P A A (L
KL% Python 1 AR AT AR PN E X RARZ G A AIARZR SR (Blans) o) #ARTIRA: A
AIARZEAS (BIANTCALRN frozenset) (4 BT TCEII N WIGA I AR TR P e LR SL4)
ML BRINR AN . BAERRN-—EA EE (BRIERSHCIER), BITRMAERNE R 25
TEM 1d0 .
IDLE
Python (L BT & 52% 2] F15% . idle J& Python ARiff & 4T R P 1 BL A g 4R 2 FI AR RERR IR
immortal -- i 2 %) %
KA ZIEAE PEP 683 H15| Ay CPython SZE4HY .
R A R BT IKAEX S, WEWreference count FKIEALHEAE L, I EFEMERERR 21T ] A K T A
BN L. BilH, True A None fF CPython H#HRfE Tk X4 .
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immutable -- /s [ Z8 %} 4
AABEERIRG . AR PAFERCT . FAERRIcH. XA ARREAS . AR i
— ARERIME, WA @R . AR 2 B A Er o g EZEH, FlanfERT i
)

import path -- 5 A J% %5
HEME (4125 0 ) HRmHN%, U parh based finder FIKER T ABR. £2AR,
WAES R R H sys.path, [HINWRGERGBATRERH FIER __path  JEH.

importing -- § A
LMY Python AT RE K 75— MY Python AURS BT 1 19 72 .

importer -- S A %%
FRI MBS R BEE T finder XU T loader .

interactive -- A3 I,
Python i — A HAMERERS , X B IRE ] ATERFRERR P m A7 5 B AN ZRas 2, 7 RIET I
ERIER. AFAESHMED) python A (WA DAFEARAGTHEAIL 32 32 B P b BEAH B 32 BT ) o
7 B AR A B ST AN AL I 2 B 8 (I8 nelp (x) BREL) o A KX HAL R

Z: 1, tut-interac.,

interpreted -- iR
Python —@F R ALE T , S22 MHXI M IFEAUET , BAAWIE BDA M T i 4 s A7 1T
DA TR o X R ME TR SCOE T DAE ST AR S S M vl A T SO s AT SRR
HA W EOE S BRI LA, BRI A A T8 . & Wlineractive.,

interpreter shutdown -- iR REES X ]
LR AR, Python MERERRAG HEA— MRS TR BOT BRI A E A B BE IR, (91 AnAss e Al
B RAENTREE . BERSZ WM R el % Xafh & P e K es e 555 | EHE g £t
AT FE XA B BT A v BE 2B B PP s, PR AT Ol i PR AR FA L (3 L 191
T AR S HLH 45 ) .

FEREAS 5 2R P E R A __main_ AEHEETIETT I A C 58 BT -

iterable -- W[ Gk} %
—FPRES B R ML B X4 . AR RO I A F AR (4 11st, str Fll tuple
%) PARESEEFE 2RI aict, AT % DR LT __iter_ () F{EBKSEBL T sequence 15
X __getitem () JYAM B & SCRIIXE.

R R AT T for RFRA L2 HARTZ —DIFSIRHTT (zip O, map (), ..)e H—A 0TIk
KM SN SRR N BRI iter O B, BEXRIHZXRIENAS. XAERAE T XHE
BB H)— M Iy o AR ATE AR, (REH A TR iter 0 B3 H O ABIE IS
for A2 A BN VR BB LEAR AT, A — NI I Y R i 44 28 B ORTEDR R0 ) SRAF A s . 2

Witerator, sequence Flgenerator ,

iterator -- 0%
FRZFR—IEER AR AR 4 . R HERERN _next__ () H¥E (BORFHAZ LS N E MRS next ()
FEBA R B I 248 e o] B PR 5| & stopIteration 5. FXEfEACAXT 5
PIEARIC AR, BB __next_ () FEHLXFRKRGIK stopIteration, HEAMLAEA
_diter () WEHPEREBNZERSNZ B S, FItERER0E ST EAXTS, g T HALmT
ERXGE A KIS — DN RENIINEIRE S Z R EZ JiRERTI R, Fa5T5 (F)
o 1ist) FTERBRUCRF AR A iter O BREEURTE for TEIAH I BER S 7= A — AN py i AR ds . sk
gﬁt%iﬁ\?%%iﬁ)ﬂi%.ﬁ%%ﬂéi@@ﬁZ%ﬁi%ﬁﬁﬁEP%)&%%EEI‘JIﬂ*i%.ﬁ%%ﬁ%, i A ok
BB

W25 B £ R typeiter.

CPython A SR HIHEFTIA AR E L __iter () IWEOK. MEERZ H HZAE CPython H A fRilk
Sr AW i (HIE ey N
key function -- 2t pFi 5

SRR R PR R B R R, R BEAS IR u] T SHE R A (E A PTRA R o BilUN, locale.strxfrm()
AR AT AR E IR 22 B HE T B
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Python oG 1 £ T HAR A 1F H B s Bk e R HEAL 8 0 H 7 L. H A A 3E minQ),
max (), sorted(), list.sort (), heapg.merge (), heapg.nsmallest (), heapg.nlargest () [)]\&
itertools.groupby () »

LRy 0] DA — AR . BN, str.lower () J5¥ETT DAFIVE Z WA /NS HET ) i o6 5L
ﬁ%‘, %E]Zjﬁ{ﬂmﬁﬁ lambda %%jjjiﬁ}féﬁﬂ@ﬁﬂﬁﬂ lambda r: (r[0], r[2]), Jﬂfﬁ[\ operator.

attrgetter (), operator.itemgetter () ﬂ] operator.methodcaller () %%ﬁ@ﬁlﬁ@z/ﬁ‘@jﬁ%o

THAE HEF AR T R ARG 62 s K 7w 31
keyword argument -- J:#t oy S 8

Z: Wargument ,

lambda
1 — A~ expression 4 R FE 24 INERER AR, RIB X SAE IR . £ lambda 54D
lambda [parameters]: expression

LBYL

OEERGEER” BIIRCHT . XA g S XUk 2 AT R EE 2 i R A AR A
WX S EAFP J7 sAG ot e, AR RUR R 11 154,
L LAY, LBYL XL FE “AF” M “BRER” Z R A Fsag AR . Blan, AR
if key in mapping: return mappinglkey] ﬂﬁ%ﬂﬂ?ﬁ*ﬁﬁfﬁ1@2)§ﬁﬁﬂ%ﬁ%/‘}\ mapping EF‘@
BT key Tt o 3P i ] 38 b B s (s ) EAFP 5 R AR ok .

lexical analyzer -- i) 53 b7 7%
533 SBIER B FR: S Wlioken.

list -- |3
—Ff Python [ Esequence, HIRH AHNF, (HEERPT HAME S DB mIEREL, B TR
RIIRISZ R O(1).

list comprehension -- 51| S8
AbBR— AP 5 v ) BT A B A3 DT R IR B G5 RS R ) — PR BE B ¥R, result = ['{:404x}".
format (x) for x in range(256) if x % 2 == 0] FFAEM—A> 0 F| 255 JE RN W)+ 7S 5
BOG N AR (0x..) (U536, Hid ie FARAIER, WERAIEN range (256) XTI TTHEAS
AP .

loader -- I# 2%
TN EALER X R . B E X exec_module () il create_module () JyEPASEPL Loader
Mo MR H— A finder 1218, 531624 -

« finders-and-loaders
e importlib.abc.Loader

« PEP 302

locale encoding -- i% 7% X IS 2,
£ Unix I, B2 LC_CTYPE &5 XKW 444, BrPLE T locale.setlocale (locale.
LC_CTYPE, new_locale) FiXHE.

7E Windows |, &2 ANSI ARG T (W1: "cp1252"),

FE Android 1 VxWorks |, Python {ifi fj "ut £-8" {ENiE & K idig =,
locale.getencoding () I P RIREGEF X g i 2.

518 28l filesystem encoding and error handler

magic method -- AR J5 7k
special method W3EIE 2[R .

mapping -- W5}
- ﬁ” S'Z :H“: 1}_ % ﬁ% w Eﬁa 9-JF ; f)nb T collections.abc.Mapping Ej collections.abc.
MutableMapping ?Elﬂ%%%’é@?%ﬂfﬁﬁ%é’]@%%ﬁgh lﬂﬁ%’éf@%ﬂ@ﬁ“%@?ﬁ dict, collections.

defaultdict, collections.OrderedDict [/‘]\& collections.Counter,
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meta path finder -- JCER A $k 7%
sys.meta_path W8 RFTRIEIY finder. TCRRIREIRAR Spath entry finders FEAE KBARFFAHHIA o

{E#AFE importlib.abc.MetaPathFinder | fRJCEEARE AT T sEln k.

metaclass -- R
— M TR, e LR REMMERY| R, ok viE2 R =S50 0 84
IR o CER A THT Ta) X (A G o 5 AR $R i — N ERIASE . Python BRI Z AFE T 7] DAGIE B 72
Xouk. K A PKIm AT EXATH, HYFTE IR, SIS K m U ey 2.
EAIEH T ICREETT R H& . SRRt IRERT S A8 SCElng], PARHAT 2455 .
27 E 2 I metaclasses

method -- Jj i
TERNHRE S REL . WERVE R IZ M LB — @R R, 55 2R IUSE B S A R 2R
Aargument QAN self). & function Fnested scope

method resolution order -- J5 1T )T:
T AR T 55 A2 A A AR i DA B R I T . 3 215 python_2.3_mro T H 2.3 KA U
Python fERESS T8 F A -

module -- Filh
X5 Python (ARG —FPH L BNy . ARG ML ar 44 25 (0], P 94E& Python X4, #5
Yenl i importing BEVERIN 2L E Python H1,

5 Wpackage.

module spec -- B LR
—Aan A NE], A T AR A R AR R . /& importlib.machinery.ModuleSpec
TSI
51 % 17 module-specs..

MRO

2 [method resolution order ,
mutable -- W25} %
AT AT DATEIL da O PRAERE 2 P 00 T MU HEUE . 5315 Wimmutable.,

named tuple -- H.%c4l
Al “HATTH” o] AR | oo, I HIES RS e RE et A4 PR E ok v i 28y
B, XFER SR BY Bl I v] BRI LA AR

HENERMFET HZ 0], 45 tine. localtime () Ml os.stat () IR IENE. 7 — 72

sys.float_info:

>>> sys.float_info[1] # Z 5|59
1024

>>> sys.float_info.max_exp # % F B A
1024

>>> isinstance (sys.float_info, tuple) # BT u4d
True

e A oA R N E R (R B p 7)o seAh, B4 cd B nl i B UM tuple 4k
O 2 R E AR F By SOk . R RT AT Ton s, s DAl 48K typing.
NamedTuple, B L] B[ collections.namedtuple () RAIH. J5—Mirid&um—L
F TIRE N BB ST IS A BN ¥

namespace -- iy $ %3 [0]
s A Iﬂmﬁﬁiﬁrgﬂﬁiﬁﬁﬁ A Z A R, £RANER, BaXNEPRiREMmAZm ()
RZ W) .t as A by ok n%@ﬂ%%ﬁ'ﬂﬂ‘%ﬁﬂh fil4n, K%L builtins.open 5 os.open ()
AL A A4 S (B X ) o i 44 2 (B340 38 2k B ORI R e S B A bR B5OR T8 B 3 /= T 2P
ATZEP . U, random.seed () B{ itertools.islice () IXFEVEIHAf TiX LR EGEH random
5 itertools Bl HISL I
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namespace package -- #iy #4 %3 A4
— PR FIE TR 2 iipackage . v 24 2510160 R] DABCAR SEAR R Y, BRI & 9@ A 6 T regular
package IR EATEA __init__.py XfF.

fir44 25 (B AL VP LA T B 22 i e LA SR R A . AE AR AL T, W regular package
BTRE 25 H,, #1527 PEP 420 il reference-namespace-package .
FHA 2 Wmodule

nested scope -- tx £ 1§ ] 1§,
TE—AE SGEBE NG HASERIEE ). BN, 77— R e LRI R ET AT | R B AS .
RREAE FAIEERA X5 A SO TR TCA . Rl As s S A2 SR T 5 N 2 VE A k. 280,
4 AR RS WIVE T4 R4 2500 . il nonlocal XA A T 5 ASNZVEH .

new-style class -- AR
X B wTE N H T O G I IHFRTE . FE B Python AR H, A #aU 2 REAS (il
Pﬁnhonigi%ﬂ@ﬁiﬁiﬁﬁ%ﬁ, U __slots_ . Hiik#s. FHE)E1E. __getattribute_ (). KFEHME
SHEE.

object -- Xf %
AT RS (BYESE) PARTE AT R (i) BI%EHE. object H @ ATt new-style class [ H T0
EREH .

optimized scope -- A LIRITE I
24 (R T T4 B L 74 R0 L P A RUR FRAO R FTIR, AL VA R B HEA T4
fho EXTeREL. AR PR, HES U A BRI 0 Rl 22 23 (R B0 2 X AR A A A A Jak
R KRR AR T B VE A, A B LLO T O M B SRl Fn AR R iR AL 24 FREE &
AL 2 R T AR AL B I 3

package -- {1
— PRl TR B H H L B 1L Python module. MAEAR FIE, 2 BA __path JEYER
Python i,

¥ 2 Wregular package Flnamespace package .

parameter -- J£ 5
Junction (B{J7¥%) & LA SER, B E KB AR Z I — Dargument (SUAERELEREILT, £
MEZ) . AIMES:
« positional-or-keyword: i Bk T $emE AT MER 12 5 53t A5 AT DIE R £ 48 5 4t
RS2, RINARES A, BT TR foo 7 bar

[def func (foo, bar=None): ... }

« positional-only: {UFROZE, 85— HAEEL A E L ANSE (WRMELS il 1R HoE
SIS FRPENZ RS A 7 FAPRESX, BIAN T posonlyl F1 posonly2:

[def func (posonlyl, posonly2, /, positional_or_keyword): ... ]

o keyword-only: IR, $5&— N HEEEM KBEFEANSE. (R XEFIES s
HEUE XTES YR P& AR BT S EETE L M RN BB S 2 B —1 * KE X,
BN R kw_onlyl F11 kw_only2:

[def func(arg, *, kw_onlyl, kw_only2): ... }

« var-positional: FIAZ{E, 4§52 ] ABR A — MEBEECR K LS SHH 5 (FEInTE A
BZERZNESHZIG). XMESEETEES AR « KE X, BIATTHET args:

[def func(*args, **kwargs): ... ]

o var-keyword: WA, 5 5E AT DARBME R ORI KT S A (MEINTE TR B 321 %
BYSHLIG). RFES B S ARETING ~ RS, BIAETHE kwargs.
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B2 Al PARIIS 95 5 AT ML RE SR, ] DA R LE T e S0 e BRI -

2 Wargument R1EFLH .. SHEESHXHNFRE ILE S, inspect.Parameter 2%, function
"5\ K% PEP 362.

path entry -- J$E A O
import path F—AS BN B, 2xWEpath based finder AR RZL T AR,

path entry finder -- J§12 A I 754 5%
F—T] X% H sys.path_hooks (Bfipath entry hook) 3% [Blf) finder , A X 5 GEE 1t path entry
R E IR
15 5%F importlib.abc.PathEntryFinder DA T MREAEA DA FRES LI STV

path entry hook -- J&4% A LT
— RIS, EAERE A AR R path entry HH BB DL T BES B sys . path_hooks
HFE1R [Bl—path entry finder

path based finder -- 3% J* B A 4k 2%
BN —FhUsb 12 &30 %5, TIHE—ANimport path Th &AL

path-like object -- JRIEIA} R
RE—AD RGBS R BAREIR AT AR — TR HAER) str 20 bytes MR, &
PAg— ST os.PathLike PRI G . — D 3HF os. PathLike YRR Z LT os.
fspath () @@%}ﬁ%j’ﬂ str ﬁ% bytes %’éﬂﬂ@j{{#f{éé}ﬁﬂ%ﬁ%, os.fsdecode () %l] os.fsencode ()
AT AR IR RS str B bytes RBUMEER . M52 1 PEP 519 5] AK).

PEP
“Python H{5iF2 I HYSESCHHE . —> PEP jgiiig— (i it S0k, i1 Python 4 IKARAL(EEL, oiifil
A~ Python [ EE M HF BE Bk BAEE . PEP 1 2448 BORS A 0 F52 AR RIURS A1 T ORGSR PR
B

PEP [ {4 th R BOR R Pl WAL DO R DS 151 LA B R 625N Python F 31T HRL5fE
95 SR AL . PEP AR A SUEAEAL X N RS IR, IR R A R B AT A SOR .

%10, PEP 1.

portion -- {54y
P — 4% 25 R BEAS H S N X & (W AT REAECT —A> zip SCH) , BARE LI PEP
420,

positional argument -- {i. ¥ £ 5
2 Wargument ,

provisional API -- £[5¢ API
B2 APL R TR WA B HERRAEARE R 09 ) 5 e S MR IR Z AR I I g e 1 . BRI Il A R
SEAERMWA, (HREHYPRCNE E, 0] RBAEAZ O FF & & i e A LB OL N 3T 1) e R 3k
FWE (ERAFERRZED ). M ESOF NS REIT - U APT I Z i &% &2 1) ™
EE LA P B 1 e BRI A ] R S X R

IR 5 APLARE, S AARA R L el “ I m iR JT 587 —— A M RE A A I
HRS AT B S 2R B — i) S5 AR AR TT 5

XAPAL S R SO VPR E R AR SR WL E R 2Tl M K BT SRS BT IR . R I PEP
411,

provisional package -- ¥] ¢ {4
Z: W provisional AP,

Python 3000
Python 3.x KA ERHIWERR (X4 FHEMRAS 3 i K AIE RS T R I R C B T ) o Al
5 “Py3k”,

Pythonic

AR B BAURS S0 1 Python 15 75 fe i AN RURE RIBILE ,  IM0AS 2 1) HoAt i 5 i
AR R LB . BN, Python HFE I M & (] £ox TERIER A i Iy — A T35 AR SR 14 By
FICER . WEHAMIEF A AL, IR Python I NA I 2 R A — MO T
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-
for i in range(len(food)):

print (food[il])

11T R B2 14 B fi] 37t B Pythonic B 42 XA

for piece in food:

print (piece)

qualified name -- [} @2 8%
— AT R AR, BoR B 4 Je Vs it SO HEAS 2R, sREE B B8
127, AKE S PEP 3155, XTI ZRM RPN, REAR S RAHF—E

P
>>> class C:

class D:
def meth (self):
pass

>>> C._ _qualname

ICI

>>> C.D.__qualname_
'C.D'

>>> C.D.meth.__qgualname
'C.D.meth'

295 T 5 BT, 7 TR E & AR B AR /R IZIBR I AR5 B B B A, Hh e A )
ACHL, BT email .mime. text:

>>> import email.mime.text
>>> email.mime.text. name

'email.mime.text'

reference count -- 5|14
TR AN R R . S5 AT N EBEE, ESRei. FEkimmortal %t
G EAKEAXHAE 5 T, RIS T 2 90RE . 51 710 Python A H5 K 15
AT LR, (HE&CPython LI —AS 0K . )7 M PATIH sys.getrefcount () pR
BORR IR E X2 5| HTT4L

In CPython, reference counts are not considered to be stable or well-defined values; the number of references
to an object, and how that number is affected by Python code, may be different between versions.

regular package -- 5 L1
fegi Bl fpackage, BIMMEALEHR—4 _init__.py XHFRIHR.

%2 Jnamespace package .

REPL
“EERL-SKR{E-FTETEFA” read-eval-print loop [4ES , interactive fERERS shell [R5 — 4.

__slots__
— PR EAERNERI P, i 7 P U S0 A S R G RS R S 0 R4 A E . SRR AT
@ﬁg, 1E'§HC§H§!§£H?FT@% B ROR A DECG 0L R A, BlAkE A B I FE Y, I
H S 171

sequence -- J37-51]
—Mhiterable, T FFET __getitem () FRIRTFRM ARG TR TR N, HE X
T REJFHRKER _ len_ () 7?& WEJFHEAA List, str, tuple Ml bytes . HHER
BR dict EHF _ getitem () Ml _len_ (), (HEEI WG MAEFS, HAEMHAEE
Hhashable BT AR BEBORA IR T E .

collections.abc.Sequence Hﬂﬁﬁgi % ﬁg)l’r——Aﬁ\Eﬁiiiéiﬂﬁii T, ?ZZE __getitem__ () %ﬂ

_len_ () ZA4b, I T count (), index (), _ _contains__ () fl __reversed_ (). 3<£Lﬁt
%’}“J%%DEI’B@EATU\@H% register () K BAHTEN %é’%ﬂlﬁﬂé MFAITERNEZ R, 65
5] 30 7 S A
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set comprehension -- 4 &S5
A FR— AT IEAT R A S e R IR B R E G —F BB 5. results = {c for c
in 'abracadabra' if ¢ not in 'abc'} 3{%@5}&??@%%6’ {'r', 'd'}, 72‘% comprehensions.
single dispatch -- M4 IR
—Fgeneric function 73RIEZ, HEWEET BN HH LB .
slice -- YJ i
ﬁﬁﬁ@ﬁT##ﬁiV€QLtel1ce H‘J*%Bﬁﬂgﬁ'%o @JH%@J&L@% F@T‘@T‘lﬂ?ﬁﬁﬂ@ﬂ& Tf [] ':PZ/E:\EHIL
NPAUB S BERECT:, Bl variable name[1:3:5]. HHES (FAR) pRicENFBEEAH s1ice X
%,
soft deprecated -- ;311
BT H ) APL A WAEF dm SR, (HESH R # R 2. XFER APL R
FAESCR HIF R, (RS TS — 2 T g g .
¥ wm s AR, A APL RT3 &S .
Z: I, PEP 387: Soft Deprecation

special method -- $55% J5 ik
— e Python [ A 73, HRXHEAN R BUPIA TR @ BRI AnAE N 46 55 . X A YA 24 FREY
HRACHBUT RIZ . FRIE 710 S0 2 WL specialnames .,

standard library -- $5 kP
YEA'E J7 Python ffRESS A G A BGER A — IR AT ) e, A Rl ik SR, AL S
PRNETRER RGT-5 . W H RGE A SRR RN A A2 224k . A & SCAY PTAE library-index £
Eo
7312 sys.stdlib_module_names FREUITA I AR HE FEALERAL BRI 21 35 o

statement -- &4
EARREFE (—AMUS <) WAL, — 2B AT AR — A expression BTG K BETHY
ZEKY, 4N 1f. while B for,

static type checker -- 2RI A 2%
L Python (GRS F HEAT /04T, PAEL 3R M BG40 P 5 45 R 0 AN TR, S E 22w AR
typing .

stdlib -- Frifi )%
standard library F4ES .

strong reference -- 7 5| JT]
1E Python [ C API w1, 585|238 AFa 5| AR T A XI5 H . e Es | el
W py_INCREF () KARHGRS | AR5 B AT py_DECREF () SRREIE .

Py_NewRef () PRI TR RTRA R . 8E, UAFER B HA 585 | /R S oE
%585 ] FIE A py_DECREF () PREL, VARESHT] YR .

i S fborrowed reference
text encoding -- 3L AN Z i k% =

TE Python 1, — N FAFER 2 —5 Unicode 0S5 (FEFE2N U+0000--U+10FFFF) . N T fAGEE (G i—
MRS, B ERT MR — R

B ANFRFRFFINC R — DT FFNERRN i, WA F RS S R AR R R
ﬁz‘&”o
HEFAFESCARFE I ek, ENERA" ARG,

text file -- LA LA
—FEENS IS str XS file object. B — A SCAS SCESE Br /& 1 18] — AT 1] 717 /) B8R R0 5
B4k Hirext encoding, XA SCAFBY B FAFEA AR (e 5 'wr) FTHFAY M. sys.stdin.

sys.stdout [/X& io0.StringIO E’]iﬁﬂo

FiESFEbinary file T fRREW RS F 5 23 7 BYSCIRISR .
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24

—MNEAR/NRTT, i IR SR 598 8) A AR B TR BRAT. AT
iR iR FR .
tokenize BARIFHM R 1 Python HYIAIIA TR o token BIRAE TR RAFIAICIAFHE .

triple-quoted string -- — 5|52 fFH

type

HRAW=AESEWES (7) HFRG1S () KPS, ENENE LS RSN — 1515
W PAFER A 2R, (HA Z A . ENTARVFIRIE AT N & R GRS 55 ARG
7, FEHATLARS A7 I JorR (L AT, TS SR AT FR IS 51

- e

Python X 4 f{) 2R B vk 58 B 8 TAH A R3S BT S EH A R e 2R A, Xt g2 8] 8 i 1
__class__ JEMERVIAEZH type (obd) KR,

type alias -- 3745 %

—NRBAFE SR, AYEr OSSR R R B AR IR -
KRB BRIt A K 22 A Bil:

def remove_gray_shades (

colors: list[tuple[int, int, int]]) -> list[tuple[int, int, int]]:
pass

] DA e

Color = tuplel[int, int, int]
def remove_gray_shades (colors: list[Color]) -> list[Color]:
pass

Z 0, typing F PEP 484, H G X} M N RE R4

type hint -- 238035

annorarion e, FIRNE. BEIOTES BUR IS E B,

FARIR I AR T AN 2 Python 58 B ZEK, EEATR 54 K20 & % R L. ENTEae
IDE S AU Ab A A

AR KB R B R B DAMI A typing. get_type_hints () RiA, (HfEERAR &M
AHAPA.

Z: W, typing fl PEP 484, H XS REAITEAN A .

universal newlines -- jifi ] #i17

R SCATER A, A TR A S AR AT R Unix BORFAERZ0E \nt . Win-
dows FJZ5%E "\r\n' DA K I Macintosh {25 "\r'. &I, PEP 278 #il PEP 3116 # bytes.
splitlines () TS Z MBI,

variable annotation -- 2 HFR{i

X AR B 5 2 @ A annotartion
TEARYEAR Sl @ MR, 6 AT PR LI A :

class C:
field: 'annotation'

AR EAREE N R 2w BIANA T A RO int RAUAYME:

[count: int = 0

AZ ARV TEVA D TR iR RE I annassign —5 .
Z: W function annotation, PEP 484 1 PEP 526, H. 9 4R T IltThEE. 5157 annotations-howto DA T
i e AT ) B AR S B
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virtual environment -- i ] ¥515%
— R HPMER B 2S00 s TS R8T, FoiF Python I AT AR P AL A1 THL Python 43 & LA
2 THEIR— RS Lz iy HAb Python [ HAE T HIFTH -

%%%jrﬂ, venv,

virtual machine -- JE#HL
— B ATl I B E TR L. Python MEAUML AT AT 7715 i 4 ik & T A JU ) byrecode o

#E 5 B54F
A light-hearted way to refer to the assignment expression operator : = because it looks a bit like a walrus if you
turn your head.

Zen of Python -- Python 2 fifi
S 5 Python it e W 59724, A B TR S I XFIES . &/ HEANE R AR
i A import this”,
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APPENDIX B

e N

Python [ 34 2 H Sphinx M reStructuredText JFAE 1), Sphinx J2&—4>% JACFE Python SCRY T 4 5 11 3¢
A A -

AT REEZ I e, EWAETEIEE 2557, A0 Python AR o AR AR MUt TTmk, 5 P
reporting-bugs AFANMT S5 . FATHE R B ) 6 S |

RN it -
o Fred L. Drake, Jr., JR4f Python 3R T HAEZ G, RE R AEE
o T A% reStructuredText I Docutils Z4:[¥] Docutils i H ;
« Fredrik Lundh #J Alternative Python Reference i | , >/ Sphinx 242 /) 5T

B.1 Python TRy kE

A RZ X} Python i %, Python AiifEZE A Python SCREA TTHkAY A, Bl Python JRACADJp % 1) Misc/ACKS 3L
PEAIH T3 Tk -

AT Python 4t X ARITIHR, Python A4 1 AL H (R SCRS— IHIHRAT] !
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appeENDIX G

7 S F0iFATE

C.1 zR#pImE

Python 2 %F 1990 4£ %] 1 Guido van Rossum 7F frf = ) Stichting Mathematisch Centrum (CWI, [j, https:
Ihwww.cwinl) VER—17144 1 ABC FIEF G465 B35/ . Guido {59842 Python 1) = ZEH, R EHRA
& T2k B HAB AR BTk

T 1995 4F | Guido £ #:7 Jé I/ Reston T7 ) Corporation for National Research Initiatives (CNRI, T, https:
/Iwww.cnri.reston.va.us) &£z} Python #g TAE, fAedl B kK T2 A2 A .

Tr 2000 4£ 5 H, Guido #1 Python #Z%.0>FF % 41 A #% & BeOpen.com 41 %t T BeOpen PythonLabs [#]B\ . [H]4E
10 H, PythonLabs [#] A% % Digital Creations, 544}y Zope Corporation, 7 2001 4, Python Software
Foundation (PSF, I, https://www.python.org/psf/) {37, X—1% 11 NEE 5 Python #H 3 B H1R =AM
BISLHYARE A ZHEH . Zope Corporation ;& PSF [1)— MBI i .

JirA7 Python Z AR ZTTIRAY (A R IT PRI E XL https://opensource.org). FET S E, KREEAH A4
Python % 7fifiidt & GPL AR5 FREEE T4 A HIL .

RuRA  EBE i aE

©
U
—
i
0¥
N

&7 (1)

09.0% 12 nl/a 1991-1995 CWI T
132152 1.2 1995-1999 CNRI 2
1.6 1.5.2 2000 CNRI =
2.0 1.6 2000 BeOpen.com {5
1.6.1 1.6 2001 CNRI =2
2.1 2.0+1.6.1 2001 PSF o
2.0.1 2.0+1.6.1 2001 PSF 2
2.1.1 2.142.0.1 2001 PSF 2
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GPL EARHYE A AN AP RTUE AN AT RA

(2) #% % Richard Stallman [¥ii5, 1.6.1 A& GPL 3451, BBV AT IR & R & a4k H
JEH | CNRI ({1563, Stallman FOAEEIHE45F CNRI AL 1.6.1 5 GPL ” HIEARFEA.

AR ZAE Guido 155 T TARMISNTE I, , (AKX LKA N AT RE

C.2 FREE LIE A ERA Python BRI M

Python {441 S04 A9 {8 T 4 7] ¥4 Python Software Foundation License Version 2.

M Python 3.8.6 J14G, SXARYFH RGBT, BEVERS SN H AR R ] PSF License Version 2 Fi{lZero-Clause BSD
license XUEE A FH 77T .

FA 7 Python PR AR VFAT . I BEVFA] S SRR AT 2 R — RIS . A X e
AR SE R RS TP T A a9 75T 57530,

C.2.1 PYTHON SOFTWARE FOUNDATION LICENSE VERSION 2

1. This LICENSE AGREEMENT is between the Python Software Foundation ("PSEF"), and
the Individual or Organization ("Licensee") accessing and otherwise using this
software ("Python") in source or binary form and its associated documentation.

2. Subject to the terms and conditions of this License Agreement, PSF hereby
grants Licensee a nonexclusive, royalty-free, world-wide license to reproduce,
analyze, test, perform and/or display publicly, prepare derivative works,
distribute, and otherwise use Python alone or in any derivative
version, provided, however, that PSF's License Agreement and PSF's notice of
copyright, i.e., "Copyright © 2001-2024 Python Software Foundation; All Rights
Reserved" are retained in Python alone or in any derivative version
prepared by Licensee.

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python or any part thereof, and wants to make the
derivative work available to others as provided herein, then Licensee hereby
agrees to include in any such work a brief summary of the changes made to Python.

4. PSF is making Python available to Licensee on an "AS IS" basis.
PSF MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF
EXAMPLE, BUT NOT LIMITATION, PSF MAKES NO AND DISCLAIMS ANY REPRESENTATION OR
WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE
USE OF PYTHON WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON
FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF
MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON, OR ANY DERIVATIVE
THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

6. This License Agreement will automatically terminate upon a material breach of

its terms and conditions.

7. Nothing in this License Agreement shall be deemed to create any relationship
of agency, partnership, or joint venture between PSF and Licensee. This License
Agreement does not grant permission to use PSF trademarks or trade name in a
trademark sense to endorse or promote products or services of Licensee, or any
third party.

8. By copying, installing or otherwise using Python, Licensee agrees
to be bound by the terms and conditions of this License Agreement.
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C.2.2 FHF PYTHON 2.0 g BEOPEN.COM F o] tipiX
BEOPEN PYTHON FFJ5 i T 3 &5 1 i)

1. This LICENSE AGREEMENT is between BeOpen.com ("BeOpen"), having an office at
160 Saratoga Avenue, Santa Clara, CA 95051, and the Individual or Organization
("Licensee") accessing and otherwise using this software in source or binary
form and its associated documentation ("the Software").

2. Subject to the terms and conditions of this BeOpen Python License Agreement,
BeOpen hereby grants Licensee a non-exclusive, royalty-free, world-wide license
to reproduce, analyze, test, perform and/or display publicly, prepare derivative
works, distribute, and otherwise use the Software alone or in any derivative
version, provided, however, that the BeOpen Python License is retained in the

Software, alone or in any derivative version prepared by Licensee.

3. BeOpen is making the Software available to Licensee on an "AS IS" basis.
BEOPEN MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF
EXAMPLE, BUT NOT LIMITATION, BEOPEN MAKES NO AND DISCLAIMS ANY REPRESENTATION OR
WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE
USE OF THE SOFTWARE WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

4. BEOPEN SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF THE SOFTWARE FOR
ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF USING,
MODIFYING OR DISTRIBUTING THE SOFTWARE, OR ANY DERIVATIVE THEREOF, EVEN IF
ADVISED OF THE POSSIBILITY THEREOF.

5. This License Agreement will automatically terminate upon a material breach of
its terms and conditions.

6. This License Agreement shall be governed by and interpreted in all respects
by the law of the State of California, excluding conflict of law provisions.
Nothing in this License Agreement shall be deemed to create any relationship of
agency, partnership, or joint venture between BeOpen and Licensee. This License
Agreement does not grant permission to use BeOpen trademarks or trade names in a
trademark sense to endorse or promote products or services of Licensee, or any
third party. As an exception, the "BeOpen Python" logos available at
http://www.pythonlabs.com/logos.html may be used according to the permissions
granted on that web page.

7. By copying, installing or otherwise using the software, Licensee agrees to be
bound by the terms and conditions of this License Agreement.

C.2.3 FF PYTHON 1.6.1 §§ CNRI ¥F o] il

1. This LICENSE AGREEMENT is between the Corporation for National Research
Initiatives, having an office at 1895 Preston White Drive, Reston, VA 20191
("CNRI"), and the Individual or Organization ("Licensee") accessing and
otherwise using Python 1.6.1 software in source or binary form and its
associated documentation.

2. Subject to the terms and conditions of this License Agreement, CNRI hereby
grants Licensee a nonexclusive, royalty-free, world-wide license to reproduce,
analyze, test, perform and/or display publicly, prepare derivative works,
distribute, and otherwise use Python 1.6.1 alone or in any derivative version,
provided, however, that CNRI's License Agreement and CNRI's notice of copyright,
i.e., "Copyright © 1995-2001 Corporation for National Research Initiatives; All
Rights Reserved" are retained in Python 1.6.1 alone or in any derivative version
prepared by Licensee. Alternately, in lieu of CNRI's License Agreement,
Licensee may substitute the following text (omitting the quotes): "Python 1.6.1
is made available subject to the terms and conditions in CNRI's License
Agreement. This Agreement together with Python 1.6.1 may be located on the
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internet using the following unique, persistent identifier (known as a handle):
1895.22/1013. This Agreement may also be obtained from a proxy server on the
internet using the following URL: http://hdl.handle.net/1895.22/1013".

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 1.6.1 or any part thereof, and wants to make the derivative
work available to others as provided herein, then Licensee hereby agrees to
include in any such work a brief summary of the changes made to Python 1.6.1.

4. CNRI is making Python 1.6.1 available to Licensee on an "AS IS" basis. CNRI
MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF EXAMPLE,
BUT NOT LIMITATION, CNRI MAKES NO AND DISCLAIMS ANY REPRESENTATION OR WARRANTY
OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE USE OF
PYTHON 1.6.1 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. CNRI SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 1.6.1 FOR
ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF
MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 1.6.1, OR ANY DERIVATIVE
THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

6. This License Agreement will automatically terminate upon a material breach of
its terms and conditions.

7. This License Agreement shall be governed by the federal intellectual property
law of the United States, including without limitation the federal copyright
law, and, to the extent such U.S. federal law does not apply, by the law of the
Commonwealth of Virginia, excluding Virginia's conflict of law provisions.
Notwithstanding the foregoing, with regard to derivative works based on Python
1.6.1 that incorporate non-separable material that was previously distributed
under the GNU General Public License (GPL), the law of the Commonwealth of
Virginia shall govern this License Agreement only as to issues arising under or
with respect to Paragraphs 4, 5, and 7 of this License Agreement. Nothing in
this License Agreement shall be deemed to create any relationship of agency,
partnership, or joint venture between CNRI and Licensee. This License Agreement
does not grant permission to use CNRI trademarks or trade name in a trademark
sense to endorse or promote products or services of Licensee, or any third
party.

8. By clicking on the "ACCEPT" button where indicated, or by copying, installing
or otherwise using Python 1.6.1, Licensee agrees to be bound by the terms and
conditions of this License Agreement.

(B L)

C.2.4 FHF PYTHON 0.9.0 E 1.2 ) CWI #F 5] #ipiY

Copyright © 1991 - 1995, Stichting Mathematisch Centrum Amsterdam, The
Netherlands. All rights reserved.

Permission to use, copy, modify, and distribute this software and its
documentation for any purpose and without fee is hereby granted, provided that
the above copyright notice appear in all copies and that both that copyright
notice and this permission notice appear in supporting documentation, and that
the name of Stichting Mathematisch Centrum or CWI not be used in advertising or
publicity pertaining to distribution of the software without specific, written

prior permission.

STICHTING MATHEMATISCH CENTRUM DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS
SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN NO
EVENT SHALL STICHTING MATHEMATISCH CENTRUM BE LIABLE FOR ANY SPECIAL, INDIRECT
OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE,
DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS

Cawy
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ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS
SOFTWARE .

C.2.5 ZERO-CLAUSE BSD LICENSE FOR CODE IN THE PYTHON DOCUMENTA-
TION

Permission to use, copy, modify, and/or distribute this software for any
purpose with or without fee is hereby granted.

THE SOFTWARE IS PROVIDED "AS IS" AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH
REGARD TO THIS SOFTWARE INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS. IN NO EVENT SHALL THE AUTHOR BE LIABLE FOR ANY SPECIAL, DIRECT,
INDIRECT, OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM
LOSS OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR
OTHER TORTIOUS ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.

C.3 Wk Y o] S8
AT Python S ATHL LAY S5 =7 B b VAT RO, AT AR A28 LR I

C.3.1 Mersenne Twister

YE°M random B R 2 _random C ¥ @B A% & T M http://www.math.sci.hiroshima-u.ac. jp/~m-mat/MT/
MT2002/emt19937ar.html N1, AR B R IEAR s TR

A C-program for MT19937, with initialization improved 2002/1/26.
Coded by Takuji Nishimura and Makoto Matsumoto.

Before using, initialize the state by using init_genrand (seed)
or init_by_array(init_key, key_length).

Copyright (C) 1997 - 2002, Makoto Matsumoto and Takuji Nishimura,
All rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

3. The names of its contributors may not be used to endorse or promote
products derived from this software without specific prior written

permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS

"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT

LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR

A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT OWNER OR
CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO,
PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR

PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF
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LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING
NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS
SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

Any feedback is very welcome.
http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/emt.html
email: m-mat @ math.sci.hiroshima-u.ac.jp (remove space)

(B L)

C.3.2 EfEx

socket ffi[l] T getaddrinfo () fil getnameinfo () WIDE i H (A [a] 5 S04 https://www.wide.ad. jp/

Copyright (C) 1995, 1996, 1997, and 1998 WIDE Project.
All rights reserved.

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

3. Neither the name of the project nor the names of its contributors
may be used to endorse or promote products derived from this software

without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE PROJECT AND CONTRIBUTORS "AS IS" AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. 1IN NO EVENT SHALL THE PROJECT OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C33 REEEFRS

test.support.asynchatiﬂ]test.support.asyncorei%tkfﬂf?ﬁkj:ﬁﬁﬁﬁo

Copyright 1996 by Sam Rushing

All Rights Reserved

Permission to use, copy, modify, and distribute this software and
its documentation for any purpose and without fee is hereby
granted, provided that the above copyright notice appear in all
copies and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of Sam
Rushing not be used in advertising or publicity pertaining to
distribution of the software without specific, written prior

permission.

SAM RUSHING DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS SOFTWARE,
INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN
NO EVENT SHALL SAM RUSHING BE LIABLE FOR ANY SPECIAL, INDIRECT OR

(T
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CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS
OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT,
NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT OF OR IN
CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.

C.3.4 Cookie &

http.cookiesiﬁikf@f?QLW:ﬁﬁﬁﬁ:

Copyright 2000 by Timothy O'Malley <timo@alum.mit.edu>

All Rights Reserved

Permission to use, copy, modify, and distribute this software

and its documentation for any purpose and without fee is hereby
granted, provided that the above copyright notice appear in all
copies and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of
Timothy O'Malley not be used in advertising or publicity

pertaining to distribution of the software without specific, written

prior permission.

Timothy O'Malley DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS
SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS, IN NO EVENT SHALL Timothy O'Malley BE LIABLE FOR
ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.

C.3.5 HITIEER
trace AT PAT

portions copyright 2001, Autonomous Zones Industries, Inc., all rights...
err... reserved and offered to the public under the terms of the

Python 2.2 license.

Author: Zooko O'Whielacronx

http://zooko.com/

mailto:zooko@zooko.com

Copyright 2000, Mojam Media, Inc., all rights reserved.
Author: Skip Montanaro

Copyright 1999, Bioreason, Inc., all rights reserved.
Author: Andrew Dalke

Copyright 1995-1997, Automatrix, Inc., all rights reserved.
Author: Skip Montanaro

Copyright 1991-1995, Stichting Mathematisch Centrum, all rights reserved.

Permission to use, copy, modify, and distribute this Python software and
its associated documentation for any purpose without fee is hereby
granted, provided that the above copyright notice appears in all copies,
and that both that copyright notice and this permission notice appear in
supporting documentation, and that the name of neither Automatrix,
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Bioreason or Mojam Media be used in advertising or publicity pertaining to
distribution of the software without specific, written prior permission.

C.3.6 UUencode 5 UUdecode & #k
uu G AL AR A A

Copyright 1994 by Lance Ellinghouse
Cathedral City, California Republic, United States of America.

All Rights Reserved
Permission to use, copy, modify, and distribute this software and its
documentation for any purpose and without fee is hereby granted,
provided that the above copyright notice appear in all copies and that
both that copyright notice and this permission notice appear in
supporting documentation, and that the name of Lance Ellinghouse
not be used in advertising or publicity pertaining to distribution
of the software without specific, written prior permission.
LANCE ELLINGHOUSE DISCLAIMS ALL WARRANTIES WITH REGARD TO
THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND
FITNESS, IN NO EVENT SHALL LANCE ELLINGHOUSE CENTRUM BE LIABLE
FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS, WHETHER IN AN
ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT
OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.

Modified by Jack Jansen, CWI, July 1995:

— Use binascii module to do the actual line-by-line conversion
between ascii and binary. This results in a 1000-fold speedup. The C
version is still 5 times faster, though.

— Arguments more compliant with Python standard

C.3.7 XML i3 =R A
xmlrpc.clientfﬁi&f@f?@&jiﬁﬁﬁﬁ:

The XML-RPC client interface is

Copyright (c) 1999-2002 by Secret Labs AB
Copyright (c) 1999-2002 by Fredrik Lundh

By obtaining, using, and/or copying this software and/or its
associated documentation, you agree that you have read, understood,
and will comply with the following terms and conditions:

Permission to use, copy, modify, and distribute this software and
its associated documentation for any purpose and without fee is
hereby granted, provided that the above copyright notice appears in
all copies, and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of
Secret Labs AB or the author not be used in advertising or publicity
pertaining to distribution of the software without specific, written
prior permission.

SECRET LABS AB AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH REGARD
TO THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANT-
ABILITY AND FITNESS. 1IN NO EVENT SHALL SECRET LABS AB OR THE AUTHOR
BE LIABLE FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY
DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
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ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE
OF THIS SOFTWARE.

(B L)

C.3.8 test_epoll
test.test_epoll *ﬁﬁ%@ﬁ%?ﬁﬁ%

Copyright (c) 2001-2006 Twisted Matrix Laboratories.

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
the following conditions:

The above copyright notice and this permission notice shall be
included in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND

NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE
LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION
OF CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION
WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

C.3.9 Select kqueue
select fER KT kqueue FY4 & AT A H:

Copyright (c) 2000 Doug White, 2006 James Knight, 2007 Christian Heimes
All rights reserved.

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS "AS IS" AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.
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C.3.10 SipHash24
Python/pyhash.c {47 Marek Majkowski’ %] Dan Bernstein [ SipHash24 SVERSEH . B PA R

AH:

<MIT License>

Copyright (c) 2013 Marek Majkowski <marek@popcount.org>

Permission is hereby granted, free of charge, to any person obtaining a copy

of this software and associated documentation files (the "Software"), to deal

in the Software without restriction, including without limitation the rights

to use, copy, modify, merge, publish, distribute, sublicense, and/or sell

copies of the Software, and to permit persons to whom the Software is

furnished to do so, subject to the following conditions:

The above copyright notice and this permission notice shall be included in
all copies or substantial portions of the Software.
</MIT License>

Original location:

https://github.com/majek/csiphash/

Solution inspired by code from:

Samuel Neves (supercop/crypto_auth/siphash24/little)
djb (supercop/crypto_auth/siphash24/little2)
Jean-Philippe Aumasson (https://131002.net/siphash/siphash24.c)

C.3.11 strtod #0 dtoa

Python/dtoa.c SCAHEHALT C pREL dtoa Fil strtod, T C RUKS EHUEFI FAF R Z (B M55, BIRAE
H By David M. Gay % 5 1) [d] 44 3Cf4.  H B SCHF R £E https://web.archive.org/web/20220517033456/http:
/Iwww.netlib.org/fp/dtoa.c /i), fF 2009 4F 3 H 16 H Kz Z E 19 546 S5 AR UBCRI VR n] 75 BH:

/****************************************************************

*

*

*

*

*

The author of this software is David M. Gay.

Copyright (c) 1991, 2000, 2001 by Lucent Technologies.

Permission to use, copy, modify, and distribute this software for any
purpose without fee is hereby granted, provided that this entire notice
is included in all copies of any software which is or includes a copy
or modification of this software and in all copies of the supporting
documentation for such software.

THIS SOFTWARE IS BEING PROVIDED "AS IS", WITHOUT ANY EXPRESS OR IMPLIED
WARRANTY. 1IN PARTICULAR, NEITHER THE AUTHOR NOR LUCENT MAKES ANY
REPRESENTATION OR WARRANTY OF ANY KIND CONCERNING THE MERCHANTABILITY
OF THIS SOFTWARE OR ITS FITNESS FOR ANY PARTICULAR PURPOSE.

***************************************************************/

C.3.12 OpenSSL

WERABAE R GEA SN hashlib, posix Fll ss1 £ffifi] OpenSSL PEEEETHERE. HAh, Python ) Windows
FI macOS “Z4 87 1] fE 2> 4% OpenSSL FERRIAS, Br AFRATHAE M 45— 15 OpenSSL /7 A] Ik 1) Il 4% .
XTF OpenSSL 3.0 &k, MHEGEATAERA, ¥{#iF Apache License v2:

Apache License
Version 2.0, January 2004
https://www.apache.org/licenses/

(T
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TERMS AND CONDITIONS FOR USE, REPRODUCTION, AND DISTRIBUTION
1. Definitions.

"License" shall mean the terms and conditions for use, reproduction,
and distribution as defined by Sections 1 through 9 of this document.

"Licensor" shall mean the copyright owner or entity authorized by
the copyright owner that is granting the License.

"Legal Entity" shall mean the union of the acting entity and all
other entities that control, are controlled by, or are under common
control with that entity. For the purposes of this definition,
"control" means (i) the power, direct or indirect, to cause the
direction or management of such entity, whether by contract or
otherwise, or (ii) ownership of fifty percent (50%) or more of the
outstanding shares, or (iii) beneficial ownership of such entity.

"You" (or "Your") shall mean an individual or Legal Entity
exercising permissions granted by this License.

"Source" form shall mean the preferred form for making modifications,
including but not limited to software source code, documentation
source, and configuration files.

"Object" form shall mean any form resulting from mechanical
transformation or translation of a Source form, including but
not limited to compiled object code, generated documentation,
and conversions to other media types.

"Work" shall mean the work of authorship, whether in Source or
Object form, made available under the License, as indicated by a
copyright notice that is included in or attached to the work

(an example is provided in the Appendix below) .

"Derivative Works" shall mean any work, whether in Source or Object
form, that is based on (or derived from) the Work and for which the
editorial revisions, annotations, elaborations, or other modifications
represent, as a whole, an original work of authorship. For the purposes
of this License, Derivative Works shall not include works that remain
separable from, or merely link (or bind by name) to the interfaces of,
the Work and Derivative Works thereof.

"Contribution" shall mean any work of authorship, including

the original version of the Work and any modifications or additions

to that Work or Derivative Works thereof, that is intentionally
submitted to Licensor for inclusion in the Work by the copyright owner
or by an individual or Legal Entity authorized to submit on behalf of
the copyright owner. For the purposes of this definition, "submitted"
means any form of electronic, verbal, or written communication sent

to the Licensor or its representatives, including but not limited to
communication on electronic mailing lists, source code control systems,
and issue tracking systems that are managed by, or on behalf of, the
Licensor for the purpose of discussing and improving the Work, but
excluding communication that is conspicuously marked or otherwise
designated in writing by the copyright owner as "Not a Contribution."

"Contributor" shall mean Licensor and any individual or Legal Entity
on behalf of whom a Contribution has been received by Licensor and
subsequently incorporated within the Work.
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2. Grant of Copyright License. Subject to the terms and conditions of
this License, each Contributor hereby grants to You a perpetual,
worldwide, non-exclusive, no-charge, royalty-free, irrevocable
copyright license to reproduce, prepare Derivative Works of,
publicly display, publicly perform, sublicense, and distribute the
Work and such Derivative Works in Source or Object form.

3. Grant of Patent License. Subject to the terms and conditions of
this License, each Contributor hereby grants to You a perpetual,
worldwide, non-exclusive, no-charge, royalty-free, irrevocable
(except as stated in this section) patent license to make, have made,
use, offer to sell, sell, import, and otherwise transfer the Work,
where such license applies only to those patent claims licensable
by such Contributor that are necessarily infringed by their
Contribution(s) alone or by combination of their Contribution(s)
with the Work to which such Contribution(s) was submitted. If You
institute patent litigation against any entity (including a
cross—-claim or counterclaim in a lawsuit) alleging that the Work
or a Contribution incorporated within the Work constitutes direct
or contributory patent infringement, then any patent licenses
granted to You under this License for that Work shall terminate
as of the date such litigation is filed.

4. Redistribution. You may reproduce and distribute copies of the
Work or Derivative Works thereof in any medium, with or without
modifications, and in Source or Object form, provided that You
meet the following conditions:

(a) You must give any other recipients of the Work or
Derivative Works a copy of this License; and

(b) You must cause any modified files to carry prominent notices
stating that You changed the files; and

(c) You must retain, in the Source form of any Derivative Works
that You distribute, all copyright, patent, trademark, and
attribution notices from the Source form of the Work,
excluding those notices that do not pertain to any part of
the Derivative Works; and

(d) If the Work includes a "NOTICE" text file as part of its
distribution, then any Derivative Works that You distribute must
include a readable copy of the attribution notices contained
within such NOTICE file, excluding those notices that do not
pertain to any part of the Derivative Works, in at least one
of the following places: within a NOTICE text file distributed
as part of the Derivative Works; within the Source form or
documentation, if provided along with the Derivative Works; or,
within a display generated by the Derivative Works, if and
wherever such third-party notices normally appear. The contents
of the NOTICE file are for informational purposes only and
do not modify the License. You may add Your own attribution
notices within Derivative Works that You distribute, alongside
or as an addendum to the NOTICE text from the Work, provided
that such additional attribution notices cannot be construed
as modifying the License.

You may add Your own copyright statement to Your modifications and
may provide additional or different license terms and conditions
for use, reproduction, or distribution of Your modifications, or

EF 0
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for any such Derivative Works as a whole, provided Your use,
reproduction, and distribution of the Work otherwise complies with
the conditions stated in this License.

5. Submission of Contributions. Unless You explicitly state otherwise,
any Contribution intentionally submitted for inclusion in the Work
by You to the Licensor shall be under the terms and conditions of
this License, without any additional terms or conditions.
Notwithstanding the above, nothing herein shall supersede or modify
the terms of any separate license agreement you may have executed
with Licensor regarding such Contributions.

6. Trademarks. This License does not grant permission to use the trade
names, trademarks, service marks, or product names of the Licensor,
except as required for reasonable and customary use in describing the
origin of the Work and reproducing the content of the NOTICE file.

7. Disclaimer of Warranty. Unless required by applicable law or
agreed to in writing, Licensor provides the Work (and each
Contributor provides its Contributions) on an "AS IS" BASIS,
WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or
implied, including, without limitation, any warranties or conditions
of TITLE, NON-INFRINGEMENT, MERCHANTABILITY, or FITNESS FOR A
PARTICULAR PURPOSE. You are solely responsible for determining the
appropriateness of using or redistributing the Work and assume any

risks associated with Your exercise of permissions under this License.

8. Limitation of Liability. In no event and under no legal theory,
whether in tort (including negligence), contract, or otherwise,
unless required by applicable law (such as deliberate and grossly
negligent acts) or agreed to in writing, shall any Contributor be
liable to You for damages, including any direct, indirect, special,
incidental, or consequential damages of any character arising as a
result of this License or out of the use or inability to use the
Work (including but not limited to damages for loss of goodwill,
work stoppage, computer failure or malfunction, or any and all
other commercial damages or losses), even if such Contributor
has been advised of the possibility of such damages.

9. Accepting Warranty or Additional Liability. While redistributing
the Work or Derivative Works thereof, You may choose to offer,
and charge a fee for, acceptance of support, warranty, indemnity,
or other liability obligations and/or rights consistent with this
License. However, in accepting such obligations, You may act only
on Your own behalf and on Your sole responsibility, not on behalf
of any other Contributor, and only if You agree to indemnify,
defend, and hold each Contributor harmless for any liability
incurred by, or claims asserted against, such Contributor by reason
of your accepting any such warranty or additional liability.

END OF TERMS AND CONDITIONS

(B L)

C.3.13 expat
pyexpat ¥ J&E M Fr G expat JERIASKIER, BRAEECE T --with-system-expat:

Copyright (c) 1998, 1999, 2000 Thai Open Source Software Center Ltd
and Clark Cooper

Permission is hereby granted, free of charge, to any person obtaining

(BETID

C.3. WrRHRHaYiF =] 508

113




Python Setup and Usage, & {Tha4 3.13.7

(#2 E50)
a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
the following conditions:

The above copyright notice and this permission notice shall be included
in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT.
IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY
CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION OF CONTRACT,
TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION WITH THE
SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

C.3.14 libffi
BN ctypes BEERTJEN _ctypes C ¥ 2 (A4 1 Libfli J5 A B A L, BRAEA R ICE T

——with-system-1libffi:

Copyright (c) 1996-2008 Red Hat, Inc and others.

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
the following conditions:

The above copyright notice and this permission notice shall be included
in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND
NONINFRINGEMENT. 1IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT
HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY,
WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER
DEALINGS IN THE SOFTWARE.

C.3.15 zlib
R ARG EARBIRY 21ib BAKIHTCk N THE, W a5 zlib JEACR 7 DURAEE 2140 47

Copyright (C) 1995-2011 Jean-loup Gailly and Mark Adler

This software is provided 'as-is', without any express or implied
warranty. In no event will the authors be held liable for any damages
arising from the use of this software.

Permission is granted to anyone to use this software for any purpose,
including commercial applications, and to alter it and redistribute it
freely, subject to the following restrictions:

1. The origin of this software must not be misrepresented; you must not
(A
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claim that you wrote the original software. If you use this software
in a product, an acknowledgment in the product documentation would be
appreciated but is not required.

2. Altered source versions must be plainly marked as such, and must not be
misrepresented as being the original software.

3. This notice may not be removed or altered from any source distribution.

Jean-loup Gailly Mark Adler
jloup@gzip.org madler@alumni.caltech.edu

(B L)

C.3.16 cfuhash
tracemalloc {Hi I Fr FE M) L PLEL T cfuhash T H

Copyright (c) 2005 Don Owens
All rights reserved.

This code is released under the BSD license:

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions

are met:

* Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

* Redistributions in binary form must reproduce the above
copyright notice, this list of conditions and the following
disclaimer in the documentation and/or other materials provided
with the distribution.

* Neither the name of the author nor the names of its
contributors may be used to endorse or promote products derived

from this software without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE
COPYRIGHT OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT,
INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES
(INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR
SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,
STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)
ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED
OF THE POSSIBILITY OF SUCH DAMAGE.

C.3.17 libmpdec

Y decimal BT ER _decimal C 4 &R MM (4% 1 libmpdec FERRIAMERT, BRIEAENTE T

—-with-system-libmpdec:

Copyright (c) 2008-2020 Stefan Krah. All rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions

are met:
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1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS "AS IS" AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. 1IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

(B L)

C.3.18 W3C C14N X EH

test A HI) C14N 2.0 MiR4E (Lib/test/xmltestdata/c14n-20/) $EELEH W3C R https://www.w3.org/

TR/xml-c14n2-testcases/ FHR#E 3 S5k ik BSD ¥4 A iF & 17:

Copyright (c) 2013 W3C(R) (MIT, ERCIM, Keio, Beihang),
All Rights Reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

* Redistributions of works must retain the original copyright notice,
this list of conditions and the following disclaimer.

* Redistributions in binary form must reproduce the original copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

* Neither the name of the W3C nor the names of its contributors may be
used to endorse or promote products derived from this work without
specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR
A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT
OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,
SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT
LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE,
DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY
THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT
(INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE
OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

C.3.19 mimalloc
MIT A iE:

Copyright (c) 2018-2021 Microsoft Corporation, Daan Leijen

Permission is hereby granted, free of charge, to any person obtaining a copy
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of this software and associated documentation files (the "Software"), to deal
in the Software without restriction, including without limitation the rights
to use, copy, modify, merge, publish, distribute, sublicense, and/or sell
copies of the Software, and to permit persons to whom the Software is
furnished to do so, subject to the following conditions:

The above copyright notice and this permission notice shall be included in all
copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND, EXPRESS OR
IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY,
FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT. IN NO EVENT SHALL THE
AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER
LIABILITY, WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE
SOFTWARE .

C.3.20 asyncio
asyncio BEHKRLEHR MK H uvloop 0.16, ERRET MIT ik &ZATH):

Copyright (c) 2015-2021 MagicStack Inc. http://magic.io

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
the following conditions:

The above copyright notice and this permission notice shall be
included in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND

NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE
LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION
OF CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION
WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

C.3.21 Global Unbounded Sequences (GUS)

WA Python/gsbr.c B4 B subr_smr.c 1 FreeBSD HJ”Global Unbounded Sequences” 4Z4x P77 WL T % .
SR EET 2 453K BSD VR Al IEA K1Y

Copyright (c) 2019,2020 Jeffrey Roberson <jeff@FreeBSD.org>

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright
notice unmodified, this list of conditions, and the following
disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

THIS SOFTWARE IS PROVIDED BY THE AUTHOR "AS IS" AND ANY EXPRESS OR
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IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES
OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE ARE DISCLAIMED.
IN NO EVENT SHALL THE AUTHOR BE LIABLE FOR ANY DIRECT, INDIRECT,
INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT
NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE,
DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY
THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT
(INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF
THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.
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module —-— 7]‘7%313}{, 92

module spec —-— fﬁﬁi%ﬂ%,92
MRO, 92

mutable —- Efﬂ%ﬁ%v 92
N

named tuple —-— —/E’:%jﬁéﬂ792
namespace -- @4 % i, 92
namespace package —- 4% % [6 4, 93
nested scope —-— ﬁ”ﬁ%ﬁ’ﬁ)ﬂiﬁ, 93
new-style class —- %‘5‘1’?&.%,93

O
-0

G4HET 6
object —— X%,93

-00
AT, 6
OPT, 30

optimized scope -- E.fhfk 1€ A B, 93
P

-P
W AATHIA, 6
package -- 1,93
PANEL_CFLAGS
AT, 27

PANEL_LIBS
AT, 27
parameter —- 5,93

PATH, 10, 19, 42, 44, 50, 51, 53
path based finder —— ETRAWHETRE, 94
path entry -- B#&ANH,9%
path entry finder —- B&AA 0 &% 8, 94
path entry hook —-- BN T4, 94
path-like object —- KR EX £, 94
PATHEXT, 44
PEP, 94
PKG_CONFIG

AT, 25
PKG_CONFIG_LIBDIR

i AATHI, 25
PKG_CONFIG_PATH

W AATHIR, 25
portion -- ¥4, 94
positional argument —- L& % ¥, 94
——prefix

AT, 27
PROFILE_TASK, 28
provisional API -- % Z API, 94
provisional package -- ¥ F 4, 94
PY_PYTHON, 54
PYLAUNCHER_ALLOW_INSTALL, 55
PYLAUNCHER_ALWAYS_INSTALL, 55
PYLAUNCHER_DEBUG, 54
PYLAUNCHER_DRYRUN, 55
PYLAUNCHER_NO_SEARCH_PATH, 53
Python 3000, 94
Python HFEZE; PEP 1,94
Python #EEZ; pPEP 7,21
Python ¥ FEZEN; PEP 8,8l
Python #EEZEY ; PEP 11,21,41,57
Python M EEZ; PEP 238,88
Python ¥ FEZE; PEP 278,97
Python HEEZ Y ; PEP 302,91
Python iR ; PEP 338,4
Python #HEZE Y ; PEP 343,86
Python M EEZ N ; PEP 362, 84,94
pPython HFEZE; PEP 370,7, 12
pPython #EEZEP; PEP 397,51
Python HERZE P ; PEP 411,94
Python ¥ HEZEN; PEP 420,93, 94
Python #EEZ I ; PEP 443,89
Python ¥ HEZE; PEP 483,89
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python RIEZE I ; PEP 484,83, 88, 89, 97 R

Python #BEZIY; PEP 488,6 R

Python HEEZ Y ; PEP 492,84, 86 AR, T

Python #ERHEN; PEP 498,87 reference count -- B3| it#, 95
Python #EHEN; PEP 514,51 regular package -- % # A, 95
Python ¥EEE P ; PEP 519, 94 REPL, 95

Python HERZE P ; PEP 525, 84

Python ¥R ; PEP 526, 83,97 S

Python ¥ BEZ Y ; PEP 528,51
Python HBEZ I ; PEP 529, 13,51 T
: 4 2 1,7
Python HBEZ I ; PEP 538, 14,23 . ATk
Python ¥ EEZ P ; PEP 585, 89 A gk 1
N ) 2 \97
Python #EEZE P ; PEP 683, 89 ﬁr?ﬁ%’)
“ sequence 7%, 95
python BRI ; PEP 703,45, 68, 88, 89 T e
o set comprehension E4H5HEER, 96
Python M EEZ N ; PEP 3116, 97 . . oA
ﬁ}%“ : 95 single dispatch iﬁ‘/}j’&, 96
Python ¥ IEZE P ; PEP 3155, slice —— 41496

1
s ot st~ AR
— — > special method -- 5%57‘}’{7?/35',96

PYTHON_FROZEN_MODULES, 9 _n
- o ’ standard library —-- #r/EE, 96
PYTHON_GIL, 9, 89 y 7ot

-S

PYTHON_PERF_JIT_SUPPORT, 9 statement —- 4,96
— - — ’ static type checker -- ﬁﬁ%@ﬁﬁ%&, 96
PYTHON_PRESITE, 9 . —
PYTHONCOERCECLOCALE, 23 stdlib - 7, 96
[ strong reference —- 5%?])%96

PYTHONDEBUG, 6, 29
PYTHONDEVMODE, 9 T
PYTHONDONTWRITEBYTECODE, 6

PYTHONDUMPREFS, 30
: AATH T

PYTHONFAULTHANDLER, 8 BAATEI, 27

TCLTK_LIBS

TCLTK_CFLAGS

PYTHONHASHSEED, 7, 11
9 b A/‘ .
PYTHONHOME, 6, 10, 55, 56, 79 wAATHRA, 27

TEMP, 47
Pythonic, 94 >
. L AJ é N
PYTHONINSPECT, 6 text encoding X AR G HE =, 96

PYTHONINTMAXSTRDIGITS, 8 text file —— XAXfF, 96 B e
PYTHONIOENCODING, 14 triple-quoted string -- ZEEFHE, 97
PYTHONLEGACYWINDOWSSTDIO, 12 type —— 5’5@’97"

PYTHONMALLOC, 13, 29 type alias ——?’éﬁ%ﬁﬂ%,97
PYTHONNODEBUGRANGES, 9 type hint -- KA A, 97

PYTHONNOUSERSITE, 7 U

PYTHONOPTIMIZE, 6

PYTHONPATH, 6, 10, 50, 55, 56, 79 -u

PYTHONPERFSUPPORT, 9 e ATHIA, T
PYTHONPROFILEIMPORTTIME, 8 universal newlines -- &M #AT, 97
PYTHONPYCACHEPREFIX, 9

PYTHONSAFEPATH, 7 \Y

PYTHONSTARTUP, 6, 11 Y%

PYTHONTRACEMATLLOC, 8 MAITHIR, 5

PYTHONUNBUFFERED, 7 —v

PYTHONUTFS, 9, 14, 50 fr ATHIA, 7

PYTHONVERBOSE, 7 variable annotation —- L EAFE, 97
PYTHONWARNDEFAULTENCODING, 9 fir AT H A

PYTHONWARNINGS, 8 -2,5

-B, 6
Q b, 6

BOLT_APPLY_FLAGS, 29

-9
AT, T BOLTTINSTRUMENT_FLAGS, 29
qualified name —- [RZE4%#F, 95 --build, 34

BZIP2_CFLAGS, 26
BZIP2_LIBS, 26
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-c, 3
cc, 25
CFLAGS, 25
—-check-hash-based-pycs, 6
CONFIG_SITE, 34
cpp, 25
CPPFLAGS, 25
CURSES_CFLAGS, 26
CURSES_LIBS, 26
-d,6
--disable-gil, 25
--disable-ipvé6, 22
--disable-test-modules, 28
-E, 6
--enable-big-digits, 22
——enable-bolt, 28
——enable-experimental-jit, 25
——enable-framework, 33
—-—enable-loadable-sqglite-extensions,
22
--enable-optimizations, 28
-—enable-profiling, 29
--enable-pystats, 23
—-enable-shared, 31
-—enable-universalsdk, 33
--enable-wasm-dynamic-linking, 27
--enable-wasm-pthreads, 27
——exec-prefix, 27
GDBM_CFLAGS, 26
GDBM_LIBS, 26
-h, 5
--help, 5
--help-all, 5
--help-env, 5
--help-xoptions, 5
--host, 34
HOSTRUNNER, 34
-I1,6
-i,6
-7, 10
LDFLAGS, 26
LIBB2_CFLAGS, 26
LIBB2_LIBS, 26
LIBEDIT_CFLAGS, 26
LIBEDIT_LIBS, 26
LIBFFI_CFLAGS, 26
LIBFFI_LIBS, 26
LIBLZMA_CFLAGS, 26
LIBLZMA_LIBS, 26
LIBMPDEC_CFLAGS, 26
LIBMPDEC_LIBS, 26
LIBREADLINE_CFLAGS, 26
LIBREADLINE_LIBS, 26
LIBS, 26
LIBSQLITE3_CFLAGS, 27
LIBSQLITE3_LIBS, 27
LIBUUID_CFLAGS, 27
LIBUUID_LIBS, 27

-m, 4

MACHDEP, 26

-0, 6

-00, 6

-P, 6

PANEL_CFLAGS, 27
PANEL_LIBS, 27

PKG_CONFIG, 25
PKG_CONFIG_LIBDIR, 25
PKG_CONFIG_PATH, 25
—--prefix, 27

-q,7

-R, 7

-s,7

-s,7

TCLTK_CFLAGS, 27
TCLTK_LIBS, 27

-u, 7

-V, 5

-v, 7

-—version, 5

-w, 7
—--with-address-sanitizer, 30
--with-app-store-compliance, 33
—--with-assertions, 30
--with-build-python, 34
——with-builtin-hashlib-hashes, 32
—-—with-computed-gotos, 29
--with-dbmliborder, 23
—-with-dtrace, 30
--with-emscripten-target, 27
--with-ensurepip, 28
——with-framework-name, 33
—--with-hash-algorithm, 32
—--with-1libc, 32
—--with-1ibm, 32
—-—with-1ibs, 31

—-—with-1to, 28
——with-memory-sanitizer, 31
--with-openssl, 32
—-—with-openssl-rpath, 32
——without-c-locale-coercion, 23
—-—without-decimal-contextvar, 23
—-—without-doc-strings, 29
——without-freelists, 23
——without-mimalloc, 29
--without-pymalloc, 29
—-—without-readline, 31
—--without-static-libpython, 31
--with-pkg-config, 23
—-—with-platlibdir, 23
--with-pydebug, 30
—-—with-readline, 31
——with-ssl-default-suites, 32
-—with-strict-overflow, 29
—-with-suffix, 22
--with-system-expat, 31
--with-system—-libmpdec, 31
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—-—with-thread-sanitizer, 31
-—with-trace-refs, 30
-—with-tzpath, 22

——with-undefined-behavior-sanitizer,

31
—-—with-universal-archs, 33
—-—with-valgrind, 30
--with-wheel-pkg-dir, 23
-X, 8
-x,8
ZLIB_CFLAGS, 27
ZLIB_LIBS, 27
—-—-version

e AATHIA, 5
virtual environment —--— Eﬁﬁ%£$§%,98
virtual machine —- EE%X&W,98
iz

-W
i AATHIA, 7

——with- address sanitizer
TR, 30

——with-app-store-compliance
A AATHT, 33
--with-assertions
AATHRIA, 30
—--with-build-python
LTI, 34
——with-builtin-hashlib-hashes
W AATHRI, 32
—--with-computed-gotos
@A 4TH TR, 29
——with-dbmliborder
AATHIA, 23
—--with-dtrace
# A7, 30

——with-emscripten-target

A THIA, 27
—-—-with-ensurepip
AT, 28

——with-framework-name
#AATHRIA, 33
—--with-hash-algorithm
BAATHI, 32

——with-1libc
AT, 32
——with-libm
BAATHRI, 32
——with-1libs
LTI, 31
—--with-1to
AT, 28
—--with-memory-sanitizer
G AT, 31
—-—-with-openssl
LTI, 32
—--with-openssl-rpath

i AATHIA, 32
—--without-c-locale-coercion
fr AATHIA, 23
——without-decimal-contextvar
AT, 23

-—without-doc-strings

#4757, 29
—-—without-freelists

i AATH T, 23
—--without-mimalloc

# AT, 20
—-—-without-pymalloc

A AATHI, 29
--without-readline

B AT, 31
—-without-static-libpython

A AATHIR, 31
--with-pkg-config

AT, 23
——with-platlibdir

AT, 23
--with-pydebug

AT, 30
—-—-with-readline

A AATHIT, 31
—--with-ssl-default-suites

A AATHIR, 32
——with-strict-overflow

AT, 29
——with-suffix

i AATHIR, 22
—--with-system-expat

A TR, 31
--with-system-libmpdec

mAATHIR, 31
—-—-with-thread-sanitizer

A AT, 31
—-—-with-trace-refs

A AATHIR, 30
--with-tzpath

A TH IR, 22
--with-undefined-behavior-sanitizer

A AATHIR, 31
—-—with-universal-archs

# AT, 33
—--with-valgrind

AT, 30
--with-wheel-pkg-dir
S TR
G, 98
X
-X
wAATEI, 8
-x
fr AATHIA, 8

gL ]
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Z

Zen of Python —- Python Z##,98
ZLIB_CFLAGS

TR, 27
ZLIB_LIBS

b, 27
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